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AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY  OF  SCIENCE. 

[Approved  March  11, 1895.] 

Whekeas.  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  in  its  constitution  a  pro-  '**™ 
vision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  anj'  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investiga- 
tion are  borne  by  the  State,  and, 

Whereas,  The  reports  of  the  meetings  of  said  Academy,  with  the  sev- 
eral papers  read  before  it,  have  very  great  educational,  industrial  and 
economic  value,  and  should  be  preserved  in  permanent  form,  and, 

Whereas,  The  Constitution  of  the  State  makes  It  the  duty  of  the  Gen- 
eral Assembly  to  encourage  by  all  suitable  means  intellectual,  scientific 
and  agricultural  improvement,  therefore. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  p  li-  #•  f 
State  of  Indiana^  That  hereafter  the  annual  reports  of  the  the  Reporta  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  with  J^e^aJemy  of 
the  report  for  the  year  1894,  including  all  papers  of  scientific  Science. 
or  economic  value,  presented  at  such  meetings,  after  they  shall  have  been 
edited  and  prepared  for  publication  as  hereinafter  provided,  shall  be  pub- 
lished by  and  under  the  direction  of  the  Commissioners  of  Public  Printing 
and  Binding. 

Sec.  2.    Said  reports  shall  be  edited  and  prepared  for  pub- 
lication without  expense  to  the  State,  by  a  corps  of  editors  to  Editing 

Reports. 
be  selected  and  appointed  by  the  Indiana  Academy  of  Sci- 
ence, who  shall  not,  by  reason  of  such  services,  have  any  claim  against 
the  State  for  compensation.    The  form,  style  of  binding,  paper,  typography 

and  manner  and  extent  of  illustration  of  such  reports,  shall 

Number  of 
be  determined  by  the  editors,  subject  to  the  approval  of  the   printed 

Commissioners  of  Public  Printing  and  Stationery.    Not  less   Reports. 

(5) 
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than  1,500  nor  more  than  3,000  copies  of  each  of  said  reports  shall  be  pub- 
lished, the  size  of  the  edition  within  said  limits,  to  be  determined  by  the 
concurrent  action  of  the  editors  and  the  Commissioners  of  Public  Print- 
ing and  Stationery:     Provided,  That  not  to  exceed  six  hundred  dollars 

($G00)  shall  be  expended  for  such  publication  in  any  one  year. 

and  not  to  extend  beyond  189G:    Provided,  That  no  sums  shall 

be  deemed  to  be  appropriated  for  the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

Disposition      ^f  ggj^j  reports  shall  be  placed  in  the  custody  of  the  State 
of  Reports. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  public 

library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  In  the  State  having  a 
library,  which  shall  make  application  therefor,  and  one  copy  to  such  other 
institutions,  societies  or  persons  as  may  be  designated  by  the  Academy 
through  its  editors  or  its  council.  The  remaining  three  hundred  copies 
shall  be  turned  over  to  tlie  Academy  to  be  disposed  of  as  It  may  deter- 
mine. In  order  to  provide  for  the  preserv'ation  of  the  same  it  shall 
be  the  duty  of  the  Custodian  of  the  State  House  to  provide  and  place  at 
the  disposal  of  the  Academy  one  of  the  unoccupied  rooms  of  the  State 
House,  to  be  designated  as  the  office  of  the  Indiana  Academy  of  Science, 
wherein  said  copies  of  said  reports  l)elonging  to  the  Academy,  together 
with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be  safely  kept, 
and  he  shall  also  equip  the  same  with  the  necessary  shelving  and 
furniture. 

Sec.    4.    An  emergency  is  hereby  declared  to  exist  for  the 
mergency.     immediate  taking  eflTect  of  this  act,  and  it  shall  therefore  take 
eflTect  and  be  in  force  from  and  after  its  passage. 
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AX  ACT  FOR  THE  PROTECTION  OF  BIRDS,  THEIR  NESTS 

AND  EGGS. 

[Approved  March  5,1891.] 

Section  1.    Be  it  enacted  by  the  Qeneral  Assembly  of  tJie 
State  of  Indiana,  That  it  shall  be  unlawful  for  any  person  to 
kill  any  wild  bird  other  than  a  game  bird,  or  purchase,  offer  for  sale  any 
such  wild  bird  after  it  has  been  killed,  or  to  destroy  the  nests  or  the  eggs 
of  any  wild  bird. 

Sec.  2.  For  the  purpose  of  this  act  the  following  shall 
be  considered  game  birds:  the  AnatidiB,  commonly  called  *™*  '  '* 
8 wans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallidae,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolse,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock  and  sand- 
pipers, tattlers  and  curlews;  the  Gallinae,  commonly  known  as  wild  tur- 
keys, grouse,  prairie  chickens,  quail,  and  pheasants,  all  of  which  are  not 
intended  to  be  affected  by  this  act. 

Sec.  3.    Any  person  violating  the  provisions  of  Section  1 
of  this  act  shall,  upon  conviction,  be  fined  in  a  sum  not     ****  ^* 
less  than  ten  nor  more  than  fifty  dollars,  to  which  may  be  added  impris- 
onment for  not  less  than  five  days  nor  more  than  thirty  days. 

Sec.  4.    Sections  1  and  2  of  this  act  shall  not  apply  to 
any  person  holding  a  permit  giving  the  right  to  take  birds     *'^™' 
or  their  nests  and  eggs  for  scientific  purposes,  as  provided  in  Section  5  of 
this  act. 

Sec.  5.    Permits  may  be  granted  by  the  Executive  Board  p^^mij,  ^^^ 
of  the  Indiana  Academy  of  Science  to  any  properly  accredited  Science, 
person,  permitting  the  holder  thereof  to  collect  birds,  their  nests  or  eggs 
for  strictly  scientific  purposes.     In  order  to  obtain  such  permit  the  ap- 
plicant for  the  same  must  present  to  said  Board  written  testimonials 
from  two  well-known  scientific  men  certifying  to  the  good  character  and 
fitness  of  said  applicant  to  be  entrusted  with  such  privilege  and  pay  to 
said  Board  one  dollar  to  defray  the  necessary  expenses  atttending  the 
granting  of  such  permit,  and  must  file  with  said  Board  a 
properly  executed  bond  in  the  sum  of  two  hundred  dollars, 
signed  by  at  least  two  responsible  citizens  of  the  State  as  sureties.    The 
bond  shall  be  forfeited  to  the  State  and  the  permit  become   g     , 
void  upon  proof  that  the  holder  of  such  permit  has  killed   forfeited. 
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any  bird  or  taken  the  nests  or  eggs  of  any  bird  for  any  other  purpose  than 
that  named  in  this  section  and  shall  further  be  subject  for  each  offense 
to  the  penalties  provided  in  this  act. 

Sec.  6.  The  permits  authorized  by  this  act  shall  be  in 
wo  yean.  force  for  two  years  only  from  the  date  of  their  issue,  and 
shall  not  be  transferable. 

Sec.  7.  The  English  or  European  House  Sparrow  (Passer 
ir  8  0  prey.  dQUjegticus),  crows,  hawks,  and  other  birds  of  prey  are  not 
included  among  the  birds  protected  by  this  act. 

Sec.  8.  All  acts  or  parts  of  act«  heretofore  passed  in  con- 
Actarepeale  .   ^j^^  ^^^^  ^^^  provisions  of  this  act  are  hereby  repealed. 

Sec.  9.  An  emergency  is  declared  to  exist  for  the  imme- 
Bmergency.  ^^^^^  taking  effect  of  this  act,  therefore  the  same  shall  be 
in  force  and  effect  from  and  after  Its  passage. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy  of 
Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research  and 
the  diffusion  of  knowledge  concerning  the  various  departments  of  science; 
to  promote  intercourse  between  men  engaged  in  scientific  work,  especially 
in  Indiana;  to  assist  by  investigation  and  discussion  In  developing  and 
\uaking  known  the  material,  educational  and  other  resources  and  riches 
of  the  State;  to  arrange  and  prepare  for  publication  such  reports  of  in- 
vestigation and  discussions  as  may  further  the  aims  and  objects  of  the 
Academy  as  set  forth  in  these  articles. 

Whereas,  the  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of  the 
several  departments  of  the  Slate,  through  the  Governor,  act  through  its 
council  as  an  advisory  body  in  the  direction  and  execution  of  any  investi- 
gation within  its  province  as  stated.  The  necessary  expenses  incurred  in 
the  prosecution  of  such  Investigation  are  to  be  borne  by  the  State;  no 
pecuniary  gain  is  to  come  to  the  Academy  for  Its  advice  or  direction  of 
such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 


ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fellows,  fel- 
loTfTs,  non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work,  or 
in  original  research  in  any  department  of  science,  shall  be  eligible  to 
active  membership.  Active  members  may  be  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy;  they 
shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars,  and  there- 
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after  an  annual  fee  of  one  dollar.  Any  person  who  shall  at  one  time 
contribute  fifty  dollars  to  the  funds  of  this  Academy,  may  be  elected  a 
life  member  of  the  Academy,  free  of  assessment.  Non-resident  members 
may  be  elected  from  tliose  who  have  been  active  members  but  who  have 
removed  from  the  State.  In  any  case,  a  three-fourths  vote  of  the  mem- 
bers present  shall  elect  to  membership.  Applications  for  membership  in 
any  of  the  foregoing  classes  shall  be  referred  to  a  committee  on  applica- 
tion for  membership,  who  shall  consider  such  application  and  report  to 
the  Academy  before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  worlt,  who 
have  recognized  standing  as  scientific  men,  and  who  have  been  members 
of  the  Academy  at  least  one  year,  may  be  recommended  for  nomination 
for  election  as  fellows  by  three  fellows  or  members  personally  acquainted 
with  their  work  and  character.  Of  members  so  nominttted  a  number  not, 
exceeding  five  in  one  year  may,  on  recommendation  of  the  Executive 
Committee,  be  elected  as  fellows.  At  the  meeting  at  which  this  Is 
adopted,  the  members  of  the  Executive  Committee  for  1894  and  fifteen 
others  shall  be  elected  fellows,  and  those  now  honorary  members  shall 
become  honorary  fellows.  Honorary  fellows  may  be  elected  on  account 
of  special  prominence  in  science,  on  the  written  recommendation  of  two 
members  of  the  Academy.  In  any  case  a  three-fourths  vote  of  the  mem- 
bers present  shall  elect. 

ARTICLE  III. 

Section  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  office  one  year.  They  shall  consist 
of  a  President,  Vice-President,  Secretary,  Assistant  Secretary,  Press  Secre- 
tary, and  Treasurer,  who  shall  perform  the  duties  usually  pertaining  to 
their  respective  offices  and  in  addition,  with  the  ex-Presidents  of  the 
Academy,  shall  constitute  an  Executive  Committee.  The  President  shall, 
at  each  annual  meeting,  appoint  two  members  to  be  a  committee  which 
shall  prepare  the  programs  and  have  charge  of  the  arrangements  for 
all  meetings  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  In  the  city 
of  Indianapolis  within  the  weelt  following  Christmas  of  each  year,  un- 
less otherwise  ordered  by  the  Executive  Committee.  There  shall  also  be 
a  summer  meeting  at  such  time  and  place  as  may  be  decided  upon  by  the 
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Executive  Committee.  Other  meetings  may  be  called  at  the  discretion 
of  the  Executive  Committee.  The  past  Presidents,  together  with  the 
officers  and  Executive  Committee,  shall  constitute  the  Council  of  the 
Academy,  and  represent  It  in  the  transaction  of  any  necessary  business 
not  specially  provided  for  in  this  constitution,  in  the  interim  between 
general  meetings. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at  least 
one  year's  .standing.  No  question  of  amendment  shall  be  decided  on  the 
day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned  to  a 
curator,  whose  duty  it  shall  be,  with  the  assistance  of  the  other  members 
interested  in  the  same  department,  to  endeavor  to  advance  knowledge  in 
that  particular  department.  Each  curator  shall  report  at  such  time  and 
place  as  the  Academy  shall  direct.  These  reports  shall  include  a  brief 
summary  of  the  progress  of  the  department  during  the  year  preceding  the 
presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of  one 
of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  the  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
fifteen  days  before  such  meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order  signed 
l»y  the  President  and  countersigned  by  the  Secretary. 

6.  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  notified  of  their  arrearage  ])y  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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W.  S.  Blatcliley 1893 Indianapolis. 
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C.   L.  Mees 1894 Terre  Haute. 

W.  J.  Moenkhaus 1901 Bloomlngton. 

*  Date  of  eUctioD. 
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J.  T.  Scovell 1804 Terre  Haute. 
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'  Date  of  election . 
2 — Academy  of  Science. 
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Lorenzo  E.  Daniels Laporte. 

H.  .L  Davidson Baltimore,  Md. 

Charles  C.   Deam Bluflfton. 

Martha  Doan  Westfield. 

J.  P.  Dolan Syracuse. 

Herman  B.  Dorner Lafayette. 

Hans  Duden  Indianapolis. 

E.  G.   Eberhardt IndianapoltH. 

Frank  R.  Eldred Indianapolis. 

M.  X.   Elrod Columbus. 

Samuel  G.  Evans Evansville. 


Digitized  by  VjOOQIC 


19 
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Austin  Funk New  Albany. 
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Arthur  C.  Veatch Rockport. 

H.  S.  Voorhees Ft.  Wayne. 
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NORTH  AMERICA. 

Nalunil  Hist.  Society  of  British  Columbia,  Victoria,  British  Columbia. 

Canadian  Record  of  Science,  Montreal,  Canada. 

McGill  University,  Montreal,  Canada. 

Natural  Society,  Montreal,  Canada. 

Natural  History  Society,  St.  Johns,  New  Brunswick. 

Nova  Scotia  Institute  of  Science,  Halifa.K,  N.  S. 

Manitoba  Historical  and  Scientific  Soclet>%  Winnipeg,  Manitolm. 

Dr.  T.  Mcllwraith,  Calmbrae,  Hamilton,  Ontario. 

The  Royal  Society  of  Canada,  Ottawa,  Ontario. 

Xati»ral  History  Society,  Toronto,  Ontario. 

Hamilton  Association  Library,  Hamilton,  Ontario. 

Canadian  Entomologist,  Ottawa,  Ontario. 

Department  of  Marine  and  Fisheries,  Ottawa,  Ontario. 

Ontario  Agricultural  College,  Guelph,  Ontario. 

Canadian  Institute,  Toronto. 

Ottawa  Field  Naturalists'  Club,  Ottawa,  Ontario. 

T'niversity  of  Toronto.  Toronto. 

Geological  Survey  of  Canada,  Ottawa,  Ontarlr». 

I>a  Naturaliste  Canadian,  Chicontini.  Quebec. 


La  Naturale  Za,  City  of  Mexico. 
Mexican  Society  of  Natural  History,  City  of  Mexico. 
Museo  Nacional,  City  of  Mexico. 
Sociedad  Clentifica  Antonio  Alzate,  City  of  Mexico. 

Sociedad  Mexicana  de  Geographia  y  Estadistica  de  la  Republica  Mexlcana, 
City  of  Mexico. 
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WEST  INDIES. 

Botanical  Department,  Port  of  Spain,  Trinidad,  British  West  Indies. 

Victoria  Institute,  Trinidad,  British  West  Indies. 

Museo  Nacional,  San  Jose,  Costa  Rica,  Central  America. 

Dr.  Anastasla  Alfaro,  Secy.  National  Museum,  San  Jose,  Costa  Rica. 

Rafael  Arango,  Havana,  Cuba. 

Jamaica  Institute,  Kingston,  Jamaica,  West  Indies. 

The  Hope  Gardens,  Kingston,  Jamaica,  West  Indies. 


SOUTH  AMERICA. 

Argentina  Hlstoria  Natural  Florentine  Amegline,  Buenos  Ayres,  Argen- 
tine Republic. 
Mus^e  de  la  Plata,  Argentine  Republic. 

Nacional  Academia  des  Ciencias,  Cordoba,  Argentine  Republic. 
Sociedad  Cientiflca  Argentina,  Buenos  Ayres. 
Museo  Nacional,  Rio  de  Janeiro,  Brazil. 
Sociedad  de  Geographia,  Rio  de  Janeiro,  Brazil. 

Dr.  Herman  von  Jhering,  Dir.  Zool.  Sec.  Con.  Geog.  e  Geol.  de  Sao  Paulo, 
Rio  Grande  do  Sul,  Brazil. 


Deutscher  Wissenschaftlicher  Verein  in  Santiago,  Santiago,  Chili. 

Society  Scientifique  du  Chili,  Santiago,  Chili. 

Sociedad  Guatemalteca  de  Ciencias,  Guatemala.  Guatemala. 
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STATE  HOUSE.  INDIANAPOLIS. 
Decemiber  26  and  2T,  1902. 


EXECUTIVE  COMMITTEE. 

U.  W.  WiLKY,  President.     W.  S.  Blatchlby,  Vice-President.      John  S.  Wright,  Secretary. 
DoKALDSON  BoDiNB,  Asst.  Secretary.       J.  T.  Scovkll,  Treasurer. 

M.  B.  Thomas,  TnoyAS  Gray,  J.  C.  Arthur,  John  C.  Brannrr, 

D.  W.  Drnms,  Stanley  Coultrr,         J.  L.  Campbrll,  J.  P.  D.  John, 

C.  H.  ElGKNMANN,  AmOS  W.  BCTLBB,  0.  P.  HaY,  JoHN  M.  CoULTER, 

C.  A.  Waldo,  W.  A.  Noyks,  T.  C.  Mbndknhall,        David  S.  Jordan. 


The  sessions  of  the  Academy  will  be  held  in  the  State  House,  in  the  rooms  of  the  State 
Board  of  Agriculture. 

Headquarters  will  be  at  the  English  Hotel.  A  rate  of  $2.00  and  upwards  per  day  will  be 
made  to  all  persons  who  make  it  known  at  the  time  of  registering  that  they  are  members  of 
the  Academy.  M.  B.  THOMAS, 

M.  E.  CROWELL, 

Committee. 


GENERAL  PRCXiRAM. 


Friday,  Drcbmbrr  26. 

Meeting  of  the  Bxecutiye  Committee  at  Hotel  Headquarters 10:45  a.  m. 

General  Session,  followed  by  Sectional  Meetings 2  p.  m.  ie6  p.  m, 

President's  Address,  Shortridge  High  School 8  p.  m. 

Saturday,  Dbcrmrrr  27. 
General  Session,  followed  by  Sectional  Meetings 9  a.  ni.  to  12  m. 

(29) 
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LIST  OF  PAPERS  TO  BE  READ. 


ADDRESS  BY  THE  RETIRING  PRESIDENT. 

DR.  HARVEY  W.  WILEY. 

At  8  o'clock  Friday  evening,  at  Shortridge  High  School. 
Subject:     "Ye  Shall  Know  Thoni  by  Their  Fruits.' ' 


The  following  papers  will  be  read  in  tbe  order  in  which  they  appear  on  the  program, 
except  that  certain  papers  will  be  presented  **pari  passu'*  in  sectional  meetings.  When  a 
paper  is  called  and  tbe  reader  is  not  present,  it  will  be  dropped  to  the  end  of  the  list,  unless 
by  mutual  agreement  an  exchange  can  be  made  with  another  whose  time  is  approximately 
the  same.  Where  no  time  is  sent  with  the  papers,  they  have  been  uniformly  assigned  ten 
minutes.    Opportunity  will  be  given  after  the  reading  of  each  paper  for  a  brief  discussion. 

y.  B.—By  the  order  of  the  Aeademy,  no  paper  can  be  read  until  an  abstract  of  its  content&  or 
the  written  paper  has  been  placed  in  the  hands  of  the  Secretary. 

GENERAL. 

1.  Transmissible  Diseases  in  College  Towns,  8  m Severance  Burrage 

2.  Sewage    Disposal    at   the   Indiana    State    Reformatory    at 

Plalnfield,  10  m Severance  Barrage 

3.  Some  Recent  Mound  Investigations  in  Jefferson  County,  In- 

diana, 8  m Glenn  Culbertson 

4.  The  Water  Supply  of  Havana,  Cuba,  10  m C.  H.  Eigenmann 

5.  Results   of   the   Indiana    University   Expedition   to   Cuba, 

15  m C.  H.  Eigenmann 

6.  Naezhosh,  or  the  Apache  Pole  Game,  8  m Albert  B.  Reagan 

MATHEMATICS  AND  PHYSICS. 

7.  Geodesic  Lines  on  the  Syntractrix  of  Revolution,  8  m.  .E.  L.  Hancock 

8.  Comparison  of  Gauss'  and  Cayley's  Proofs  of  the  Existence 

Theorem,  10  m O.  E.  Glenn 

9.  Motion  of  a  Bicycle  on  a  Helix  Track,  8  m O.  E.  Glenn 

10.  A  Generalization  of  Fermat's  Theorem,  8  m Jacob  Westlund 

11.  On    the    Class    Number    of    the    Cyclotomlc    Numberfield 

k  [r^]  ,8m Jacob  Westlund 

12.  Photographic  Observations  of  Comet  c  1902,  10  m J.  A.  Miller 

BOTANY  AND  ZOOLOGY. 

13.  The  Genus  Puccinia,  10  m J.  C.  Arthur 

14.  Forestry     Conditions     in     Montgomery     County,     Indiana, 

10  m S.  J.  Record 

15.  Notes  on  the  Cleavage  Plane  in  Stems  and  Falling  Leaves, 

8  m Mary  A.  Hickman 
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10.    Ou  the  Veins  of  the  Head  of  the  Snake  (Tropldonotus), 

15  m II.  L.  Bruner 

17.  On  the  Maxillary  Veins  of  Lizards,  15  m H.  L.  Bruner 

18.  Some  Rare  Indiana  Birds.  10  m A.  W.  Butler 

19.  The  Catalpa  Sphinx,  Ceratomia  catalpw.  Destroyed  by  the 

Yellow-Billed  Cuckoo,  Coccyzua  amerimnus,  in  South- 
ern Indiana,  10  m F.  M.  Webster 

20.  Notes  on  Reared  Hymenoptera  from  Indiana,  10  m F.  M.  Webster 

21.  I*reliminary  List  of  Gall-Producing  Insects  Common  to  In- 

diana, 6  m Mel  T.  Cook 

22.  Notes  on  Deformed  Embryos,  5  m Mel  T.  Cook 

23.  The  Lake  Laboratory  at  Sandusky,  Ohio,  12  m Mel  T.  Cook 

34.    The  Individuality  of  the  Maternal  and  Paternal  Chromo- 
somes in  the  Hybrid  between  Fundulns  heteroclitua 

and  Menidia  notata,  8  m W.  J.  Moenkliaus 

25.    An  Extra  Pair  of  Appendages  Modified  for  Copulatory  Pur- 
pose in  Camhants  rlridw,  8  m W.  J.  Moenkhaus 

2C.    Description  of  a  New  Species  of  Darter  from  Tippecanoe 

Lake,  5  m W.  J.  Moenkhaus 

27.  The  Myxomycetes  of  Winona  Lake,  10  m Fred  Mutchler 

28.  The  Plankton  of  Winona  Lake,  10  m Chancy  Juday 

29.  The  Bh-ds  of  Winona  Lake,  15  m Clai*ence  G.  Littell 

^}.    A  List  of  the  Dragonfiies  of  Winona  Lake,  5  m.  .Clarence  H.  Kennedy 

31.  A  New  Diagnostic  Character  for  tlie  Species  of  the  Genus 

Argia,  10  m Clarence  H.  Kennedy 

CHEMISTRY  AND  GEOLOGY. 

32.  Investigation  of  the  Action  between   Manganese   Dioxide 

and  Potassium  Chlorate  in  the  Production  of  Oxy- 
gen, 10  m Edward  G.  Maliin 

33.  The  Action  of  Heat  on   Mixtures  of  Manganese  Dioxide 

witS"  Potassium  Nitrate  and  with  Potassium  Bichro- 
mate, 5  m J.  H.  Ransom 

34.  Criticism  of  an  Experiment  Used  to  Determine  the  Combin- 

ing Ratio  of  Magnesium  and  Oxygen,  5  m J.  H.  Ransom 

35.  An  Apparatus  for  Illustrating  Charles's  and  Boyle's  Laws. 

J.  H.  Ransom 

36.  Some  As  Keto-R-Hexene  Derivatives,  5  m J.  B.  Gamer 

37.  Action  of  Hydrogen  Peroxide  on  Cuprous  Chloride,  10  m. 

W.  M.  Blancliard 
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38.  Geology  of  the  Jeniez-Albiiquerqiie  Region,   New  Mexico, 

8  m Albert  B.  Reagan 

39.  The  Jeniez  Coal  Fields,  10  m Albert  B.  Reagan 

40.  Ripple  Marks  in  Hudson  Limestone  in  Jefferson  County, 

Indiana,  5  m Glenn  Culbertson 

41.  Some  Topographic  Features  in  the  l^wer  Tippecanoe  Val- 

ley, 8  m F.  J.  Breeze 


THE  EIGHTEENTH  ANNUAL  MEETING  OF  THE 
INDIANA  ACADEMY  OF  SCIENCE. 


The  eighteenth  annual  meeting  of  the  Indiana  Academy  of  Science  was 
held  in  Indianapolis.  Friday  and  Saturday,  December  26  and  27,  1902. 

Friday,  11  a.  m.,  the  Executive  Committee  met  in  session  at  hotel  head- 
quarters. At  2  o'clock  p.  m.  President  Harvey  W.  Wiley  called  the  Acad- 
emy to  order  in  general  session  in  the  room  of  the  State  Board  of  Agricul- 
ture, State  Uouse.  The  transaction  of  routine  and  miscellaneous  business, 
occupied  the  first  part  of  the  session.  Following  this,  papers  of  general 
interest  were  read  and  discussed.  On  the  disposition  of  these,  special  tech- 
nical subjects  occupied  the  time  until  adjournment  at  5  p.  m. 

The  address  of  the  retiring  President,  Harvey  W.  Wiley,  was  delivered 
in  the  auditorium  of  the  Shortridge  High  School  at  ,8  p.  m.  before  the 
members  of  the  Academy  and  a  number  of  invited  guests;  subject,  "Ye 
Shall  Know  Them  l)y  Their  Fruits." 

Saturday  27,  9  a.  m.,  the  Academy  met  in  general  session,  before  which 
the  remaining  papers  of  the  program  were  read  and  discussed.  Following 
the  disposition  of  the  papers  unfinished  business  was  considered. 

Adjournment,  12  m. 


THE  FIELD  MEETING  OF  1902. 


The  field  meeting  was  appointed  for  Madison  and  Hanover,  May  22.  23 
and  24.  The  President  and  some  of  the  members  assembled,  but  owing  to 
the  heavy  rains  and  the  inclemency  of  the  weather  all  attempts  to  do  field 
work  were  necessarily  abandoned. 
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PRESIDENT'S  ADDRESS. 

H.  W.  Wiley. 

Yb  Shall  Know  Them  by  Their  Fruits. 

Meiu])ers  of  the  Indiana  Academy  of  Science,  Ladies  and  Gentlemen- 
It  perhaps  marks  a  sad  epoch  in  the  history  of  a  man  when  he  delib- 
erately cliooses  a  period  of  reminiscence  for  a  public  address.  It  is  one  of 
the  privileges  of  the  old  to  review  the  preceding  years  and  draw  from  them 
such  lessons  of  wisdom  or  of  folly  as  may  happen  to  be  the  case.  I  have 
therefore,  chosen  on  this  occasion  to  look  back  over  the  scientific  history 
«f  Indiana  during  a  i)erio<l  of  a  third  of  a  century.  Strange  as  it  may  soem, 
that  short  period  covers  practically  all  the  progress  which  has  been  made 
'D  applied  science  in  this  gi-eat  State.  I  do  not  forget  the  early  days  of  the 
^wens  and  their  associates,  and  the  gi*eat  contributions  which  came  to 
the  intellectual  and  scientific  development  of  our  people  from  the  center 
first  establiMhed  at  New  Harmony,  but  I  speak  of  the  actual  accomplish- 
ments for  the  good  of  the  community  from  the  application  of  the  principles 
of  science  to  mining,  manufacture,  commerce,  agriculture  and  public 
health. 

It  was  uiy  fortune  to  enter  upon  the  period  of  my  education  immiHli- 
ntely  following  the  gre*it  Civil  War.  This  fratricidal  struggle  for  four 
years  had  engaged  every  energy  and  consumed  every  resource  of  our 
foiiutry.  The  end  of  the  war  left  our  people  in  a  remarkably  susceptilile 
condition— ready  for  the  purpose  of  re-establishing  their  industries  and  of 
utilizing  every  availal)le  means  thereto.  In  the  very  midst  of  the  period 
of  the  Civil  War  were  laid  deep  and  sure,  by  wise  congressional  action, 
the  foundations  of  tlie  system  of  agricultural  and  technical  education, 
whi<h  has  since  gi-own  to  i)e  the  admiration  of  the  world.  I  refer  to  the 
Morrill  Act  of  1S<>2,  setting  apart  i)ortlons  of  the  public  domain  for  the 
purpose  of  promoting  instruction  in  agi'lcultural  and  mechanical  arts  and 
military  tactics.  p:2very  State  in  our  Union  received  grants  of  public  lands 
In  proportion  to  size,  population  and  representation  in  Congi'ess.  It  is 
tnie  that  some  of  the  States  invested  this  munificent  endowment  more 
^'i^oly  than  others,  but  all  have  received  from  it  substantial  aid.  This 
munificent  gift  to  technical  education  was  supplemented  twenty  years 
later  by  the  Hatch  Act,  whereby  there  was  established  in  each  State  and 
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Territory  of  the  Union  at  least  one  Agricultural  Experiment  Station  with 
an  annual  grant  of  $15,000.  Still  later  Congress  added  to  the  income  of 
each  of  the  agricultural  and  technical  colleges  by  a  money  grant  which 
now  amounts  to  $25,000  annually.  I  recall  briefly  the  condition  of  scien- 
tific instruction  in  the  State  of  Indiana  in  the  five  years  immediately  fol- 
lowing the  Civil  War.  I  can  illustrate  these  years  by  brief  allusions  to 
the  system  of  instruction  in  use  in  our  higher  institutions  of  learning. 
By  these  I  mean  especially  the  colleges  and  universities  then  existing 
rather  than  the  high  schools.  Beginning  with  the  oldest  institutions  of 
learning,  I  will  say  that  in  the  State  University  during  the  period  noted, 
instruction  in  the  sciences  was  given  by  Professors  Owen,  Kirkwood  and 
Wylie.  These  three  names  are  intimately  associated  with  the  beginnings 
of  scientific  instruction  in  our  State.  They  were  all  men  of  remarkable 
intellectual  power.  Professor  Owen  devoted  himself  chiefly  to  the  so- 
called  natural  sciences  (I  wonder  what  are  unnatural?).  Professor  Kirk- 
wood to  astronomy  and  Professor  Wylie  to  physics.  It  should  not  be  for- 
gotten that  Professor  Richard  Owen  was  chosen  as  the  first  president  of 
Purdue,  but  never  actively  entered  on  the  duties  of  the  oflice.  His  tastes 
and  training  were  not  in  the  line  of  executive  work,  and  in  addition,  his 
advancing  years  precluded  the  possibility  of  that  strenuous  service  which 
even  in  those  early  days  was  looked  for,  perhaps  under  another  name,  in 
the  executive  office.  As  there  were  beautiful  women  before  the  days  of 
Helen,  so  the  lives  of  these  pioneers  in  scientific  work  remind  us  that 
there  were  great  men  in  Indiana  before  the  days  of  Jordan  and  Coulter. 

The  next  oldest  institution  is  the  one  I  am  most  familiar  with  in  the 
State,  namely,  Hanover  College.  In  that  institution  instruction  in  the 
sciences  at  the  time  mentioned  was  given,  with  the  exception  of  the  mathe- 
matics, exclusively  by  Dr.  John  W.  Scott.  Having  studied  for  four  years 
with  this  illustrious  man  I  can  speak  with  knowledge  of  the  great  work 
which  he  accomplished;  work,  I  am  sure,  which  was  only  a  type  of  that 
done  by  other  teachers  of  science  in  colleges  at  that  time.  Dr.  Scott  had 
never  received  any  special  training  in  science  more  than  was  given  in  the 
old  colleges  existing  in  our  country  between  the  years  1820  to  1825.  He 
was  born  with  the  beginning  of  the  last  century  and  happily  lived  almo.st 
to  its  close.  He  was  educated  for  the  ministry  and  devoted  practically  his 
whole  life  to  the  church.  During  the  period  of  his  professorship  he  was 
pastor  of  the  village  church,  associating  these  onorous  duties  with  those 
of  the  classroom.     Doctor  Scott  taught  many  sciences,  viz.,  botany,  geol- 
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ogy,  biology,  entomology,  chemistry  and  physics.  In  addition  to  these  he 
often  had  a  class  in  Latin  and  occasionally  other  branches.  Doctor  Scott 
was  a  man  of  wc>nderful  strength  of  body  and  mind,  and  had  a  capacity 
for  continued  worii  which  was  nothing  less  than  astonishing.  During  the 
day,  after  the  end  of  the  recitation,  he  would  spend  the  hours  in  his 
laboratory  preparing  for  the  experiments  and  recitations  for  the  follow- 
ing day.  The  lamp  in  his  study  window  would  often  be  found  burning  at 
night  up  to  12  and  oven  1  o'clool^,  preparing  for  liis  sermons  on  Sunday. 
He  was  arcustouud  to  have  in  his  preparatory  work  in  his  laboratory  the 
assistant-e  of  one  of  his  students,  and  during  my  time  at  Hanover  I  espe- 
cially remember  the  enthusiasm  with  which  Mr.  M.  L.  Amick,  now  a 
prominent  physician  in  Cincinnati,  displayed  in  tlie  preparation  of  the 
i« (lures.  With  a  laboratory  outfit  of  the  most  meager  description  Dr. 
Scott  was  able  to  give  in  chemistry  a  series  of  experimental  lectures  which 
would  have  done  credit  to  many  of  the  elaborate  lecture  rooms  of  to-day. 
There  was  absolutely  no  provision  for  the  students'  work  in  the  laboratory 
whereby  the  fundamental  principles  of  chemistry  could  be  illustrated  by 
aiipropriate  experimental  work.  Some  of  these  experiments  were  very 
difficult,  and  at  least  one  of  them  I  have  never  seen  performed  in  an  ex- 
perimental lei'ture  anywhere  else  in  the  world,  namely,  the  preparation 
of  the  highly  explosive  chloride  of  nitrogen.  The  preparation  of  this 
compound  is  one  of  such  danger  that  it  should  only  be  attempted  with 
those  most  skilled,  yet  every  year  for  three  years  I  saw  Dr.  Scott  perform 
this  experiment  in  a  most  successful  manner.  The  small  quantity  of  the 
explosive  made  was  placed  in  a  safe  place  out  of  doors  and  exploded  by 
means  of  a  long  stick,  the  tip  of  which  had  been  dipped  in  turpentine  oil. 
By  reason  of  this  devotion  to  his  profession  and  the  success  attending  his 
efiforts,  he  made  chemistry,  which  was  at  that  time  one  of  the  dry  book 
studies,  a  most  attractive  science.  In  like  manner  he  would  conduct  his 
classes  In  botany  to  the  neighboring  woods  and  fields  and  teach  them  not 
only  the  principles  of  botanical  classifications,  but  the  means  of  identify- 
ing the  various  species  of  plants  growing  in  the  vicinity.  The  hills  of  the 
Ohio  River,  rich  In  magnificent  trilobites  and  other  reminiscences  of  early 
geological  life  afforded  a  magnificent  opportunity  for  teaching  the  practi- 
cal principles  of  geology  as  illustrated  in  those  lofty  hills  and  deep  ra- 
vines. Since  those  days,  when  I  have  seen  practically  all  the  magnificently 
equipped  laboratories  of  the  world,  the  wonder  grows  more  and  more  in 
my  mind  at  the  great  work  which  this  great  man  could  accomplish  with 
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so  few  material  appliances  to  help  him.  I  shall  never  forget  the  last 
time  he  visited  my  laboratory  In  Washington.  After  leaving  Hanover  he 
had  come  to  Washington  and  taken  a  position  as  a  clerk  in  the  Pension 
Office.  At  the  time  I  speak  of  he  was  90  years  of  age,  but  still  clear  of 
mind  and  firm  of  step.  It  was  soon  after  the  inauguration  of  Benjamin 
Harrison  as  President  of  the  ITuitcd  States.  One  morning  Doctor  Scott 
stepped  into  my  office.  He  seemed  uneasy  and  wore  a  worried  look. 
When  I  inquired  in  regard  to  his  health,  he  said  it  was  most  excellent, 
but  he  addeil,  *'Strauj?e  to  say,  I  have  l>ecome  a  victim  of  the  Re- 
publican administration.  General  Harrison  has  insisted  on  me  com- 
ing to  the  White  House  to  live  with  him  and  has  dismissed  me  from  my 
position  in  the  Pension  Office."  He  continued,  **I  am  a  gentleman  of 
leisure  now,  and  I  think  I  would  like  to  come  and  study  chemistry  wit'.i 
j'ou."  It  is  only  when  we  can  look  back  on  a  life-work  such  as  that  done 
by  Doctor  Scott  that  we  can  realize  the  inestimable  blessing  of  his  career 
to  humanity.  Two  years  after  that  the  end  came  peacefully  to  his  exist- 
ence. I  can  not  help  thinking  that  the  feeling  of  love  and  interest  taken 
in  him  by  the  President,  expressing  itself  in  the  desire  that  he  should  pass 
his  last  days  in  the  comfort  and  honor  of  the  White  Houre,  may  have 
shortened  his  life.  If  he  could  have  kept  at  Avork,  which  was  his  normal 
condition,  he  might  have  rounded  out  the  century. 

Scientific  instruction  given  during  the  period  I  speak  of  at  Wabash 
College  was  in  charge  of  Professors  Campbell  and  Hovey.  Professor 
Campbell  is  still  in  the  harness— possibly  almost  the  only  one  of  the  old 
guard  that  still  wears  his  armor. 

At  the  present  time  chemistry,  biology,  botany,  mathematics,  physics 
and  astronomy  are  all  separate  departments.  The  change  at  Wabash 
has  taken  place  gradually  and  progressively,  so  that  it  is  not  possible  to 
designate  these  segregations  by  any  particular  period.  It  will  be  sufficient 
to  say  that  it  has  t)een  the  constant  effort  at  Wabash  to  -keep  up  with  the 
new  without  disparaging  the  old.  Wabash  is  another  of  the  so-called 
small  colleges  which  has  established  for  itself  a  place  and  a  reputation 
of  the  highest  character.  We  have  so  many  illustrations  of  institutions 
of  this  kind  in  Indiana  that  the  sneering  remarks  which  are  often  made 
about  the  small  colleges  of  Indiana  meet  with  a  merited  rebuke  when  one 
takes  the  trouble  to  investigate  the  great  work  which  has  been  accom- 
plished by  them. 

At  Barlham  College  instruction  in  science  was  given  by  Professors 
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Erastus  Test,  William  B.  Morgan  and  Joseph  Moore.  In  the  period  from 
1865  to  1870  the  text-books  used  at  Earlham  in  chemistry  was  Stock- 
hardt's;  in  botany.  Gray's  Structural.  Herschers  work  on  astronomy  was 
the  one  used  in  the  classroom,  and  Dana's  was,  of  course,  the  one  used 
in  geology.  Two  of  these  veteran  instructors  I  have  had  the  pleasure 
of  knowing  personally,  namely,  Professor  Test  and  Professor  Morgan. 

Earlham  College  enjoys  the  distinction  of  having  been  one  of  the  fore- 
most among  the  educational  institutions  of  the  West  in  the  promotion  of 
advanced  practical  instruction  in  science.  In  the  year  1853  it  made  the 
first  beginniug  in  Indiana  toward  a  permanent  collection  of  material  in 
geology  and  natural  history  for  purposes  of  college  instruction.  The  pres- 
ent Earlham  College  museum,  witli  its  n?ore  than  14,()00  specimens,  is  tlie 
outgrowth  of  that  beginning. 

Ai)out  the  same  time  the  first  astronomical  observatory  in  the  State 
was  established  at  Earlham.  A  room  in  Earlham  Hall,  adjoining  the 
present  quarters  of  the  Christian  Associations,  was  the  location  of  the 
fii'st  chemical  lai-oratory  for  the  use  of  college  students  in  Indiana. 

At  present  Earlham  offers  courses  in  science  as  follows,  a  year's  high 
84'hool  laboratory  work  in  some  one  science  being  required  for  matricula- 
tion: Chemistry,  six  terms'  work;  physics,  six  terms'  work;  biology,  ten 
terms'  work;  geology,  four  terms'  work;  astronomy,  three  terms'  work; 
psychology,  two  terms'  work. 

Earlham  now  has  a  complete  set  of  laboratories  devoted  to  chemistry, 
biology,  physics  and  psychology.  These  laboratories  are  equipped  witli 
all  modern  appliances,  and  although  not  as  large  as  those  in  many  insti- 
tutions, they  are  complete  in  every  respect  for  the  prosecution  of  re- 
search and  for  purposes  of  instruction. 

At  Butler  College,  at  that  time  known  as  Northwestern  Christian  Uni- 
versity, instruction  in  science  was  given  by  that  distinguished  geologist 
and  chemist.  Dr.  R.  T.  Brown,  assisted  part  of  the  time  by  Professor 
Falrchild.  During  the  years  of  1869  and  1870  I  learned  to  know  Doctor 
Brown  intimately,  for  during  that  period  I  served  as  instructor  in  Latin 
and  Greek  in  the  Northwestern  Christian  University.  Interested,  as  I 
was,  at  that  time,  in  scientific  studies,  I  accompanied  Doctor  Brown  on 
8ome  of  his  geological  excursions.  I  remember  particularly  the  trip  which 
was  taken  in  the  spring  of  18G9  down  as  far  as  Spencer.  It  was  at  the 
time  that  the  railroad  from  Indianapolis  to  Yincennes  was  building  and 
it  was  finished  practically  all  the  way  to  Spencer,  and  part  of  this  trip 
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was  made  on  the  railroad,  and  then  the  rest  on  foot,  several  days  being 
spent  In  studying  the  geological  formations.  Doctor  Brown  was  a  man 
of  practically  the  same  type  as  Doctor  Scott,  full  of  enthusiasm,  a  won- 
derful capacity  for  work,  a  magnificent  physique,  and  a  faculty  of  inter- 
esting his  students  in  the  subjects  under  consideration.  These  two  men, 
whom  I  knew  so  well,  were  tj-pieal  teachers.  Tliey  had  the  genius 
docentis.  Mr.  Brown's  services  to  the  State  are  written  in  its  Geological 
Reports  of  the  coal  fields  and  lu  the  promotion  of  Its  industries.  Like 
Doctor  Scott,  he  was  also  a  prejicher,  and  there  was  rarely  a  Sunday  that 
he  did  not  deliver  at  least  two  sermons.  Ho  was  particularly  fond  of 
walkiujr,  and  thought  notlilnjr,  even  at  the  njse  of  seventy,  of  a  tramp  of 
ten  or  fifteen  miles  to  fill  an  appointment.  I  rememljer  a  story  which  he 
told  in  regard  to  one  of  his  trips  when  he  was  a  young  man  and  soon  after 
he  entered  the  ministry.  He  was  too  poor  to  have  a  horse  and  was  In 
the  habit  of  going  from  one  appointment  to  another  on  foot.  Inasmuch  as 
the  railroads  were  then  not  in  vogue.  One  morning  after  a  long  tramp 
he  stopped  at  a  farmhouse  with  the  expectation  of  being  entertained  at 
dinner.  Tlie  farmer  happened  to  be  a  qimker,  and,  of  course,  devoid  of 
any  ceremony.  Doctor  Brown  was  a  modest  young  man  and  was  not  quite 
accustomed  to  the  directness  of  the  quakers*  hospitality,  and  when  the 
hour  for  the  meal  arrlveil  the  host  said,  *'Thy  dinner  Is  ready;  will  thee 
come  in  to  dine?"  He  very  politely  said,  expecting  to  be  invited  a  second 
time,  **I  thank  you,  but  I  am  not  very  iMmgry;'*  to  which  came  the  reply, 
**Very  well,  thee  can  sit  there  until  we  have  finished."  Whereupon  the 
dinner  was  served  wfth  all  the  good  things  which  a  quaker  farmer  can 
put  upon  a  tal>Ie,  while  the  young  preacher  was  left  to  regale  himself  with 
all  the  delicious  odors  from  the  table  and  the  thought  of  what  he  could 
do  with  all  the  excess  of  peptic  ferments  which  the  odor  of  the  dinner 
were  producing.  After  that  experience  he  learned  never  to  decline  the 
first  invitation  from  a  quaker. 

Instruction  in  Franklin  College  In  science  at  the  time  I  mention,  was 
given  by  Professor  Hougham.  Professor  Hougham  was  also  a  remark- 
able man  In  industry  and  in  ability.  I  afterward  had  the  good  fortune  to 
know  him  quite  intimately  when  he  was  one  of  the  professors  In  the 
early  days  of  Purdue.  In  his  laboratory  work  he  was  the  perfection  of 
neatness  and  order.  In  fact  this  was  one  of  the  predominating  character- 
istics of  his  character,  and  his  great  success  in  life  was,  In  a  large  meas- 
ure, due  to  It.    Professor  Hougham  was  particularly  interested  in  physics 
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and  had  charge  of  that  branch  of  science  in  the  early  days  of  Purdue.  He 
had  a  happy  constructive  faculty  and  could  make  a  very  modest  collec- 
tion of  appliances  serve  for  extended  illustrations.  Professor  Hougham 
was  a  manufacturer  of  philosophical  apparatus,  and  Franklin  College  had 
the  benefit  of  many  of  the  pieces  of  apparatus  which  he  built.  He  took 
post-graduate  work  at  Brown  University,  and  the  first  chemical  laboratory 
built  at  Purdue  was  constructed  on  the  exact  plans  of  the  laboratory  at 
Brown.  The  Civil  War  had  a  depressing  effect  upon  Franklin  College,  and 
I  believe  it  was  the  only  institution  of  higher  learning  which  was  closed 
for  a  period  as  a  result  directly  or  indirectly  of  that  conflict.  There  was 
an  interregnum  at  Franklin  from  18G5  to  1809.  When  the  institution 
opened  again  in  18G0,  President  Stott  took  temporary  charge  of  chemistry, 
physics,  physiology,  botany  and  geology.  The  text-books  used  then  were 
Youman's  in  chemistry;  Ganot  and  Olmsted's  in  physics;  Dana's  in  geol- 
ogy; Gray's  iu  botany;  and  Hitchcock's  in  physiology.  At  the  present  time 
there  are  four  large  rooms  devoted  to  chemistry,  one  to  physics,  and  three 
to  biology.  There  are  two  full  professors  giving  instruction  in  these  sci- 
ences and  the  laboratories  are  well  supplied  with  apparatus  and  with 
working  libraries.  Franklin  has  also  an  excellent  biological  collection, 
mostly  the  gift  of  Mr.  Gorby,  at  one  time  State  Geologist. 

DePauw  University,  in  tliose  days,  was  known  as  Asbury,  and  perhaps 
the  only  science  teav'her  in  the  institution  was  Joseph  Tingley.  I  never 
had  the  good  fortune  to  know  Professor  Tingley  very  well,  but  met  him 
on  one  or  two  occasions.  One  of  tliese  I  sliould  like  to  recall.  It  was,  I 
think,  in  the  winter  of  1870,  when  he  gave  an  illustrated  lecture  on  elec- 
tricity in  Indianapolis.  This  was  the  first  occasion  on  which  I  ever  saw 
an  electric  light  produced  by  the  cuiTent  passing  between  two  carbon 
points.  This  current  was  generated  by  a  battery  of  a  great  many  ceils 
(I  have  forgotten  just  now  how  many)  composed  of  the  elements  of  carbon 
and  zinc.  It  was  not  a  very  big  light,  but  very  intense,  and  I  imagine  that 
none  of  the  audience  present,  and  it  was  a  large  one,  had  ever  seen  an  elec- 
tric light  before.  I  have  no  doubt  I  address  some  here  who  were  students 
of  Professor  Tingley,  and  they,  without  question,  can  say  the  good  things 
of  him  which  I,  from  my  i>ersonal  acquaintance,  have  said  of  Doctors 
Scott  and  Brown.  In  connection  with  the  exhibition  of  the  electric  light 
which  is  now  so  universal  in  all  our  cities  and  towns,  I  might  call  atten- 
tion to  the  fact  that  the  fii'st  electric  light  generated  by  a  dynamo  seen  in 
Indiana  was  at  Purdue  University.    During  the  Centennial  Exposition  of 


Digitized  byLjOOQlC 


40 

1876  there  were  exhibited  three  or  four  dynamos  manufactured  by 
Gramme,  of  Paris.  One  of  these  was  purchased  for  the  physical  labora- 
tory of  Purdue  University  and  one  by  Professor  Barlcer  for  the  physical 
laboratory  of  the  University  of  Pennsylvania.  Professor  Barker,  doubt- 
less, got  his  apparatus  before  Ihirdue,  since  it  was  nearby.  As  soon  as  the 
exposition  was  over  the  machine  belonging  to  Purdue  was  sent  to  I^faj'- 
ette  and  early  in  November,  1876,  the  first  modern  electric  light  ever  seen 
in  Indiana  blazed  forth  from  the  tower  of  the  Purdue  chemical  laboratory. 
It  was  one  of  the  wonders  of  the  age  and  was  the  talk  of  the  newspapers 
and  the  town  for  many  weeks.  It  seems  almost  incredible  to  think  that 
twenty-seven  years  ago  one  electric  light  would  cause  such  a  commotion 
in  a  community.  But  this  fact  should  fully  illustrate  to  the  young  people 
how  much  more  keenly  we  of  advanced  age  can  understand  the  progress  of 
science  in  our  State.  Prof.  Joseph  Tingley,  at  Asbury  University,  had  a 
room  20x30  feet  as  a  lecture  room  and  one  0x12  feet  for  his  store  room.  At 
the  present  time  there  are  four  departments  of  science  teaching  at  De- 
Pauw.  namely,  chemistry,  physics,  botany  and  zoology.  Tliese  depart- 
ments are  in  charge  of  Dr.  W.  M.  Blanchard,  chemistry;  Prof.  J.  P.  May- 
lor,  physics,  and  Prof.  Mel.  T.  Cook,  biology.  Each  professor  has  an 
assistant  and  their  rooms,  taken  in  the  aggregate,  amount  to  more  floor 
space  than  the  entire  old  college  building  of  Asbury  University.  One  of 
the  latest  acquisitions  at  I>ePauw  is  the  Minshall  laboratory,  80x130  feet, 
three  stories,  constructed  of  stone,  brick  and  iron,  fireproof,  and  with  the 
most  modern  appliances  for  teaching  chemistry  and  physics.  Plans  are 
now  practically  completed  for  the  departments  of  botatiy  and  zoology. 

One  of  the  earliest  contributions  to  the  material  prosperity  of  Indiana 
from  tlie  sciences  was  made  l)y  geology.  I  have  no  time  here  to  review 
the  voluminous  geological  reports  which  have  been  made  from  time  to 
time  in  the  history  of  our  State.  There  are  a  few  salient  points,  however, 
in  the  history  of  economic  geology  which  may  prove  of  interest. 

I  have  already  made  allusions  to  the  services  of  Dr.  R.  T.  Brown  to 
the  geological  developm(»nt  of  our  State.  I  have  now  to  speak  of  a  period 
m  our  geological  development  of  most  remarkable  significance.  I  refer  to 
the  services  of  that  distinguished  scientist,  Prof.  E.  T.  Cox.  Trained  un- 
der the  Owens,  he  had  imitated  their  zeal  and  their  industry,  and  was 
active  in  all  his  habits,  both  l)odily  and  mental.  lie  pushed  with  utmost 
vigor  the  Investigations  of  a  geological  nature  into  the  extent  and  charac- 
ter of  the  coal  deposits  of  the  State.     He  early  saw  the  importance  of 
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utilising  the  assistance  of  chemistry  in  this  worlc,  and  established  the 
first  chemical  laboratory  for  research,  I  suppose,  ever  built  in  the  State 
of  Indiana.  I  remember  well  this  lal)oratory  in  one  of  the  dingy  lOoms 
of  the  old  State  House  as  I  first  saw  it  in  ISOO  or  1870.  Professor  Cox  had 
associated  with  him  a  chemist  of  sliill  and  great  industry.  Dr.  G.  M.  Levette. 
Doctor  Levette  was  not  only  a  skilled  chemist,  but  had  also  a  work- 
ing knowledge  of  other  sciences,  and,  therefore,  his  aid  in  developing  some 
of  the  phases  of  the  Geological  Survey  was  of  the  greatest  helpfulness.  It 
was  in  this  laboratory  that  I  first  saw  a  quantitative  determination,  and 
I  remember  the  feelings  with  which  I  used  to  watch  Doctor  Levette,  who 
patiently  permitted  me  to  hang  around  his  laboratory  and  probably  greatly 
interfere  with  his  work  without  exhibiting  any  signs  of  petulancq  or  re- 
sentment All  the  different  varieties  of  coal  which  were  then  known  in 
the  State  were  submitted  to  the  most  careful  chemical  examinations.  He 
also  erected  and  operated  a  small  apparatus  by  means  of  which  bitumin- 
ous coal  could  be  heated  under  pressure,  making,  as  he  termed  it,  an 
artificial  coke  or  anthracite,  illustrating  prol^ably  some  of  the  methods 
by  which  nature  has  secured  the  deposits  of  hard  coal  from  those  of  a  soft 
or  bituminous  nature.  I  shall  never  cease  to  be  grateful  for  the  interest 
which  these  two  distinguished  men  took  in  my  visits  to  their  laboratories, 
which,  I  fear,  were  all  too  frequent  for  the  even  march  of  official  business. 
The  personal  friendship  which  I  formed  for  Professor  Cox  at  that  time, 
I  am  glad  to  say,  has  continued  until  the  present.  He  is  now  an  old  man 
retired  from  work  and  spending  the  evening  of  his  life  in  the  grateful 
climate  of  Florida.  Tlie  services,  however,  which  he  rendered  to  the 
e<'onouiic  development  of  Indiana  will  l>e  more  and  more  appreciated  as 
the  years  roll  by.  It  was  al.so  my  good  fortune  to  know  one  of  the  suc- 
cessors of  I*rofe88or  Cox  personally  and  Intimately,  nnniely,  Mr.  John  Col- 
lect, who  was  first  an  assistant  to  Professor  Cox  and  became  State  Geol- 
ogist in  1880.  Mr.  Collett  had  a  wonderfully  keen  insight  into  tlie  nature 
of  scientific  problems  and  great  ability  in  developing  them.  His  chief 
work  toward  the  economical  develoi)nient  of  the  State  was  directed  to  the 
building-stone  industry.  He  called  attention  to  the  i-emarkable  character 
of  the  deposits  In  Lawrence  County,  and  it  was  during  his  Incumbency  of 
the  office  that  the  present  State  House  was  constructed  of  the  stone  of 
that  locality  and  the  Soldiers'  and  Sailors'  Monument  l)egun.  Mr.  Collett 
was  chiefly  active  as  a  geologist,  though  contributing  In  many  other  ways 
to  the  development  of  applied  science  in  the  State.     He  was  the  author 
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of  the  first  fertilizer  control  law  which  was  enacted  in  this  State,  a  law 
which  did  so  much  to  protect  the  farmers  from  fraud,  and  in  its  applica- 
tion to  point  out  to  them  the  fundamental  principle  of  applying  artificial 
fertilizer.  This  is  another  remarliable  instance  in  which  the  geological 
development  of  the  State  was  associated  with  the  chemical.  Mr.  Collett 
had  a  strong  personality.  His  snow-white  beard  and  hair,  his  bright  blue 
eyes,  and  his  ruddy  complexion  made  him  a  striking  figm*e  everywhere. 
The  end  of  Mr.  Collett*s  administration  of  office  was  followed  by  a  re- 
markable innovation  of  a  scientific  nature.  A  distinguished  poet  and  nov- 
elist, James  Maurice  Thompson,  was  elected  to  succeed  Mr.  Collett  as 
State  Geologist.  Mr.  Thompson  has  shown  in  his  writings  an  intimate 
acquaintance  with  nature,  but  it  was  a  poetic  rather  than  a  scientific 
knowledge  which  he  possessed.  Evidently  the  courses  of  scientific  re- 
search were  not  found  compatible  with  his  efl'orts  so  signal  and  success- 
ful in  the  fields  of  poetry  and  fiction.  After  two  years  he  resigned  his 
office.  There  was  inn-haps  little  loss  to  geology  in  his  resignation,  but 
evidently  a  marked  gain  to  literature,  for  had  he  remained  as  State  Geol- 
ogist that  delightful  romance,  '•Alice  of  Old  Vincennes,"  would  probably 
not  have  been  written.  Mr.  Thompson  was  succeeded  by  Mr.  S.  S.  Gorby, 
who  held  the  position  until  the  present  incumbent  assumed  control  of  the 
office.  We  are  so  familiar  with  the  valuable  work  which  Mr.  Blatchley 
has  accomplished  that  it  will  not  be  necessary  for  me  to  dwell  long  upon 
it.  One  of  the  innovations  which  has  been  of  distinct  value  In  the  prose- 
cution of  the  geological  survey  of  the  State  by  Mr.  Blatchley  was  the 
abolition  of  the  method  of  county  surveys  formerly  in  vogue.  In  their 
stead  he  adopted  the  plan  of  taking  up  each  of  the  natural  resources  in 
detail,  and  preparing  a  monograph  or  special  report  thereon,  accompanied 
by  maps,  cuts,  engravings  and  tables  of  chemical  and  physical  tests.  An- 
other successful  application  of  economic  science  to  Industry  has  resulted 
from  a  study  of  the  clay  deposits  in  the  State.  The  description  of  the  char- 
acter of  these  clays,  with  their  chemical  and  physical  composition,  has 
become  valuable  to  intending  investors  and  more  than  twt-nty  large  fac- 
tories have  been  established  in  Clay,  Vigo.  Fountain,  Vermillion,  Parke. 
Morgan  and  other  counties  for  the  manufacture  of  clay  products.  The 
total  value  of  the  output  of  these  factories  in  1900  was  $3,358,350.  Another 
result  of  the  geological  studies  of  Indiana  was  the  discovery  of  petroleum 
oil  deposits.  The  output  of  oil  in  the  State  of  Indiana  In  1901  was  5,749,- 
975  barrels,  of  which  the  market  value  was  only  a  little  less  than  ?l.ti0 
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t)€r  barrel.  The  magnitude  of  the  building-stone  industry  which  has 
grown  as  a  result  of  geological  investigations,  has  raised  Indiana  to  the 
first  rank  in  the  States  of  the  Union  in  the  output  of  limestone  for  build- 
ing purposes,  as  shown  by  the  following  statistics:  The  quantity  mined 
in  1901  was  7,781,320  cubic  feet.  Five  State  capitol  buildings,  namely, 
those  of  Indiana,  Illinois,  Georgia,  New  Jersey  and  Kansas,  have  been  con- 
structed wholly  or  partly  from  it.  Numerous  custom  houses  and  public 
buildings  of  the  United  States  have  also  been  made  of  this  stone,  and 
twenty-seven  court  houses  in  the  State  of  Indiana  are  built  of  it.  Mr. 
Blatchley  has  also  taken  up  again  the  study  of  the  coal  fields  of  the 
State,  as  little  has  been  done  in  that  line  since  the  time  of  Professor 
Cox,  and  the  output  of  coal  in  Indiana  has  almost  doubled  in  the  last  few 
years,  amounting  in  1901  to  7,019,203  tons.  In  conjunction  with  chem- 
istry the  (Geological  Survey  of  the  State  has  also  developed  the  resources 
for  the  manufacture  of  marl  and  cement  As  a  result  of  these  investiga- 
tions a  large  output  of  cement  similar  to  that  known  as  Portland  is  now 
credited  to  Indiana.  It  is  estimated  that  the  output  of  this  cement  for 
1902  will  be  fully  equal  to  600,000  barrels.  The  adaptability  of  the  oolitic 
and  other  limestones  of  Indiana  as  suitable  material  to  be  used  in  the 
manufacture  of  cement  has  been  described,  and,  as  a  result  of  this,  fac- 
tories have  already  been  able  to  make  use  of  these  materials.  It  has  been 
shown  that  Indiana  has  the  raw  materials  to  supply  not  only  the  United 
States,  but  the  whole  world  with  a  first-class  article  of  cement  for  hun- 
dreds of  years  to  come.  The  mineral  waters  of  our  State  are  justly  cele- 
brated for  their  medicinal  and  curative  properties,  and  their  development 
is  the  joint  work  of  geology  and  chemistry.  There  are  now  known  in 
the  different  parts  of  the  State  eighty-six  wells  and  springs  whose  waters 
are  valued  for  therapeutic  purposes.  The  natural  gas  industry  has  also 
added  hundreds  of  millions  of  dollars  to  the  development  of  the  State,  and 
this  development  is  largely  associated  with  the  work  of  the  Geological 
Survey.  It  is  hard  in  so  brief  a  time  to  do  anything  like  justice  to  what 
geology  as  a  science  has  done  for  the  industries,  and  also  to  recognize  the 
services  of  the  distinguished  men  who  have  been  connected  with  this 
work.  It  is  enough  for  our  purpose  here  to  call  attention  to  the  leading 
characters  of  the  work  done  by  geologists  in  the  development  of  our  in- 
dustries. 

The  contributions  made  by  botany,  entomology  and  zoology,  and  ani- 
mal and  vegetable  pathology,  to  the  material  welfare  of  the  State  are  no 
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less  striking  in  character,  though  perhaps  less  in  magnitude,  than  those 
which  have  been  rendered  by  the  science  of  geology.  Botanical  studies, 
which  have  ever  been  far  advanced  in  Indiana,  have  disclosed  the  nature 
and  character  of  our  various  forests  and  have  especially  been  concerned 
with  the  improvements  of  economic  plants  for  agricultural  and  horitcul- 
tural  purposes.  The  study  of  economic  botany  is  one  which  lies  near  to  the 
welfare  of  many  of  the  fundamental  industries,  chief  among  them  being 
agriculture  and  pharmacy.  Especially  the  study  of  the  development  of 
special  characteristics  of  plants  useful  in  the  arts  is  one  of  the  phases  to 
which  botany  in  this  State  has  made  large  contributions.  Without  discrim- 
inating against  the  other  botanical  laboratories  in  the  State,  I  can  best  illus- 
trate the  useful  character  of  this  work  by  what  has  been  done  at  Purdue 
University,  the  work  of  that  institution  lye'mg  more  familiar  to  me  in  ap- 
plied botanical  science  than  of  the  other  institutions  of  the  State.  From 
the  botanical  laboratories  of  Purdue  University  there  have  been,  from  1884 
to  1808,  fifty  bulletins  published  on  botanical  subjects  of  practical  im- 
portance to  the  industries  of  our  State.  These  were  chiefly  from  the  fer- 
tile pens  of  Arthur  and  Coulter.  It  will,  of  course,  be  Impossible  to  even 
give  a  brief  review  of  this  magnificent  work.  I  must  confine  myself 
merely  to  quoting  the  titles  of  some  of  these  important  contributions  in 
order  to  show  how  closely  allied  they  are  to  the  industries  of  the  State. 
Among  these  titles  I  might  mention  the  following:  "What  Is  Common 
Wheat  Rust?'*  "A  New  Factor  in  the  Improvements  of  Crops,**  "Black 
Knot  and  Other  Excrescences,'*  "Living  Plants  and  Their  Properties," 
"The  Forest  Trees  of  Indiana,*'  "Science  and  the  State,"  "Forest  Fruits," 
"The  Flora  of  Indiana,"  etc. 

If  you  add  to  the  contributions  which  have  been  made  from  Purdue  Uni- 
versity those  which  have  been  made  from  other  centers  of  botanical  stud- 
ies and  investigations  you  have  a  sum  total  of  most  important  practical 
results.  In  general,  it  may  be  said,  that  by  reason  of  the  activity  of  the 
botanical  science  in  tills  State  and  the  application  thereof  to  our  indus- 
tries we  have  a  far  more  accurate  knowledge  of  those  plants  which  are 
most  intimately  relate<l  to  our  industries.  In  the  second  place,  we  have  a 
systematic  and  scientific  conception  of  the  methods  of  treating  these  plants 
in  order  to  produce  the  greatest  economic  results.  Third,  we  have  a  more 
advanced  knowledge  of  the  proper  distribution  of  these  plants  in  such  a 
manner  as  to  take  advantage  of  the  natural  qualities  of  the  soil  or  topo- 
graphical features  of  the  State  and  the  meteorological  environments.    In 
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the  fourth  place,  we  have  an  advanced  knowledge  of  the  nature  of  the 
diseases  which  affect  the  value  of  plants  and  the  methods  of  successfully 
combatting?  them.  What  has  been  said  of  botany  Is  true,  also,  to  a  large 
extent,  of  the  science  of  entomology,  although  perhaps  Indiana  has  not 
l)een  so  prominent  in  entomological  as  it  has  been  in  botanical  studies. 
Xevertheles.s,  most  valuable  contributions  have  been  made  by  the  ento- 
mologists of  our  institutions  of  learning  to  the  general  store  of  knowledge. 
In  regard  to  animal  diseases,  we  find  also  that  science  has  been  of  im- 
mense use  to  our  industries.  The  State  has  l)een  well  mapped  in  regard 
to  the  plague  of  hog  cholera  and  other  animal  diseases.  Careful  studies 
have  been  made  of  the  causes  of  these  diseases  and  their  distribution 
coupled  with  the  regulations  for  the  restriction  of  these  diseases  and  their 
suppression.  These  studies  have  come  largely  from  Purdue  University 
and  the  reports  issued  by  Doctor  Bitting  of  that  institution  upon  animal 
diseases  have  been  of  the  highest  utility.  The  health  of  the  human  ani- 
mal has  also  not  been  neglected  in  the  application  of  science  to  the  public 
welfare.  The  Indiana  State  Board  of  Health,  which  is  charged  with  the 
general  oversight  of  the  hygiene  of  this  commonwealth,  has  been  estab- 
lished on  a  truly  scientific  basis.  The  State  Board  of  Health  is  composed 
of  eminent  physicians  in  active  practice  and  its  executive  oflicer  is  a  chem- 
ist and  pharmacist  of  national  reputation.  You  are  so  familiar  with  the 
contributions  which  this  distinguished  body  has  made  to  the  welfare  of 
your  people  that  I  can  not  enlighten  you  to  any  extent  upon  the  subject. 
There  is  one  thing  that  I  ought  to  say  in  reference  to  this  work,  and 
that  is,  it  should  be  supported  more  generously  by  the  people.  What  the 
State  Board  of  Health  needs  from  Indiana  is  a  fund  for  the  enlargement 
of  the  activities,  and  to  make  its  work  more  useful,  a  laboratory  of  hygiene 
is  necessai'y  for  the  study  of  the  foods  and  waters  and  a  control  of  the 
pathogenic  germs  therein. 

The  execution  of  the  pure  food  law  which  was  enacted,  I  believe,  by 
the  last  Legislatiure  or  the  one  before,  is  of  prime  importance.  No  one 
will  doubt  the  benefit  which  the  pure  food  law  gives  to  the  people  and 
its  helpfulness  to  the  prosperity  of  agriculture  and  the  honesty  of  com- 
merce in  foods.  There  is  perhaps  little  lacking  in  the  letter  of  the  law 
which  has  been  carefully  prepared  and  worded.  I  must  say,  liowever,  that 
from  a  careful  study  of  the  facilities  at  the  disposal  of  the  health  office 
I  fear  the  law  can  not  be  administered  to  the  full  measure  of  Its  letter 
and  spirit.     The  population  of  Indiana  in  round  numbers  Is  2,750,000  at 
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the  present  time.  There  must  be  at  least  500,000  wage  earners  in  the 
State,  and  statistics  show  that  the  average  amount  earned  by  each  wage 
earner  is  about  eighty  cents  per  day.  This  enormous  sum  of  from  $400,- 
000  to  $500,000  is  paid  daily  in  wages  to  the  workers.  It  is  safe  to  say  that 
fully  three-fourths  of  the  wages  earned  per  day  are  spent  for  agricultural 
products,  that  is,  foods  and  clothing,  so  that  the  average  amount  spent 
each  day  for  these  necessities  of  which  food  is  the  chief,  is  not  far  from 
$350,000.  Researches  of  chemists  in  all  parts  of  the  country  show  tlie 
enormous  extent  of  food  adulteration  resulting  in  selling  at  the  high  price 
of  the  genuine  cheaper  and  inferior  articles.  The  wage  earners  are  the 
principal  victims  of  these  frauds,  not  perhaps  in  actual  magnitude  of  ex- 
pended money,  but  in  proportion  to  their  income.  A  very  conservative 
estimate  would  place  the  magnitude  of  the  financial  fraud  practiced  upon 
the  wage  earners  of  the  State  in  the  matter  of  adulterated  foods  alone  at 
from  $15,000  to  $20,0(^K)  dally.  Not  only  is  this  condition  of  affairs  repre- 
hensible by  reason  of  this  enormous  tax  upon  the  daily  wages  of  liard 
working  men,  women  and  children,  but  it  is  a  moral  crime  of  a  still  more 
heinous  nature.  Twenty  thousand  dollars  a  day  for  fraudulent  foods,  mean 
a  tax  of  5  per  cent,  on  all  wages  of  all  workers.  When  a  fraud  of  this 
magnitude  is  considered  it  does  not  seem  unreasonable  to  ask  the  Legis- 
lature for  an  endowment  which  will  support  the  hygienic  laboratory  In  its 
Investigations  of  the  nature  and  character  of  these  fraudulent  foods  and  In 
order  that  the  evil  effects  of  these  can  be  properly  ascertained.  Great  as 
have  been  the  contributions  of  the  Board  of  Health  to  the  welfare  of 
the  State  In  securing  Immunity  from  disease,  freedom  from  plagues  and 
from  contagious  and  epidemic  diseases,  we  look  forward  to  a  still  more 
useful  career  of  this  institution  when  It  is  fully  equipped  for  the  hygienic 
work  outlined  above.  An  admirable  historical  sketch  of  the  Indiana  State 
Board  of  Health  and  a  statement  of  the  benefits  It  has  conferred  upon  our 
people  Is  found  in  a  paper  contributed  to  the  Indiana  State  Medical  So- 
ciety by  J.  N.  Ilurty,  read  at  the  Lafayette  meeting,  May  6,  1898,  and  pub- 
lished In  the  proceedings  for  that  year.  In  that  paper  Dr.  Hurty  gives 
an  admirable  summary  of  the  progi'css  of  sanitary  science  in  Indiana. 

The  development  of  medical  education  of  the  State  must  not  be  for- 
gotten when  speaking  of  the  pul)lic  health.  I  attended  the  first  lecture  of 
the  Indiana  Me<llcal  College,  given  in  the  Senate  Chamber  of  the  old  State 
House.  Later  I  was  one  of  the  first  students  in  the  laboratory  estab- 
lished by  Dr.  Thaddeus  Stevens,  where  students  really  worked  at  the  desk. 
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Doctor  Stevens  had  a  real  enthusiasm  for  chemical  studies  connected  with 
medicine,  and  I  believe  supported  his  laboratory  chiefly  from  his  own 
funds. 

You  now  have  in  the  city  at  least  two,  probably  more,  thoroughly 
equipped  schools  of  medicine,  with  commodious  and  well-appointed  lab- 
oratories of  chemistry,  physiology  and  pathology,  and  these  institutions 
are  doing  a  great  work  for  the  public  welfare. 

Intimately  related  with  the  benefits  which  could  be  conferred  upon  tlie 
State  of  Indiana  by  its  Board  of  Health  are  those  of  a  somewhat  similar 
nature  which  have  come  from  the  State  Board  of  Charities.  This  acad- 
emy is  also  honored  in  having  among  its  leading  and  most  industrious 
members  the  Secretary  of  the  State  Board  of  Charities.  It  is  hard  to 
speals  In  an  unbiased  manner  of  any  of  these  contributions  to  the  State 
Iiecause  of  my  intimate  personal  acquaintance  with  the  men  who  are  most 
active  In  the  work.  It  is  hard  even  for  scientific  men,  and  one  who 
has  lived  so  long  away  from  the  home  of  his  youth,  to  banish  from  his 
heart  a  very  affectionate  and  praiseworthy  prejudice  in  favor  of  his 
friends.  For  that  reason  it  is  pretty  dilticult  for  me  to  find  fault  witli 
what  such  men  as  H.  A.  Huston,  Stanley  Coulter,  J.  N.  Hurty,  W.  F.  M. 
G088,  A.  W.  Butler  et  id  omne  f/mus  do.  When  I  know  that  they  have 
done  something  I  am  convinced  without  further  investigation  that  that 
Fomething  is  good  for  the  State.  There  are  some  features  of  the  work  of 
the  board  of  Charities  which  perhaps  are  not  fully  comprehended  even  by 
those  who  have  read  its  reports.  Tliey  have  introduced  into  the  study  of 
the  public  charities  of  the  State  a  truly  systematic  method  of  investiga- 
tion. In  their  studies  of  causes  and  effects  they  have  endeavored  to  use 
every  means  of  securing  accuracy.  They  have  striven  to  get  at  the  indi- 
vidual and  family  history  of  every  person  who  is  an  inmate  of  these  insti- 
tutions. .  The  results  of  these  endeavors  have  been  the  collection  and 
tabulation  of  the  most  accurate  and  complete  set  of  sociological  statistics 
in  this  country.  Mr.  Butler  developed  one  phase  of  this  work  in  his  vice- 
presidential  address  before  the  section  of  Anthropology  of  the  American 
Association  for  the  Advancement  of  Science  at  its  Denver  meeting.  In 
this  address  he  took  up  the  study  of  the  heredity  effects  of  feeble-minded- 
ness.  This  study  of  feeble-mi ndednoss  had  been  pronounced  by  competent 
experts  to  be  one  of  tlie  most  exhaustive  and  thoroughly  scientific  of  any 
that  has  ever  appeared.  Its  excellence  has  been  recognized  across  the 
water  and  It  has  been  reprinted  in  Great  Britain  for  public  distribution. 
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Another  phase  of  this  work  is  the  study  of  the  problems  in  these  records 
which  have  been  secured  in  order  to  determine  those  conditions  which  are 
preventive  of  dependency,  delintiuency  and  depeneraoy.  Tlie  charitable 
institutions  of  our  State  have  long  been  the  admiration  of  the  whole  coun- 
try. The  great  work  of  the  State  Board  of  Charities  looking  to  the  pre- 
vention of  crime  will  perhaps  bring  more  lasting  benefit  to  our  people  tlian 
the  institutions  themselves  over  which  this  board  has  control.  The  suc- 
cessful efforts  of  this  board  in  bettering  the  condition  of  our  people  has 
been  seen  especially  in  the  enactment  of  the  Child  Labor  Law,  the  Child 
Saving  Law,  the  Poor  Relief  Law,  the  Indeterminate  Sentence  and  Parole 
Law,  the  Compulsory  Education  Law  and  the  law  for  the  custodial  care 
of  feel  de-minded  women.  It  is  evident,  therefore,  that  in  enacting  the 
laws  providing  for  the  State  Board  of  Charities  by  the  Legislature,  in  1889, 
Indiana  took  a  great  step  forward,  both  in  a  scientitlc  direction  and  also 
from  an  economic  standijoint.  There  is  no  institution  of  our  State  more 
worthy  of  support  and  encouragement  than  the  State  Board  of  Charities, 
and  no  one,  if  properly  supported,  will  do  more  for  the  honor  and  welfare 
of  our  people. 

As  a  direct  effect  of  the  establishment  of  this  Academy  we  may  point 
to  the  law  regarding  the  protection  of  l)irds  and  game.  Birds  may  be 
taken  for  scientific  purposes  only  by  persons  having  permits  through  the 
Indiana  Academy  of  Science.  The  bird  law  is  well  supplemented  by  the 
game  law  enacted  by  the  last  Legislature.  There  still  remain,  however, 
to  be  enacted  some  desirable  features  of  one  of  these  laws,  and  that  is, 
the  enactment  of  a  i)rovision  for  the  taking  of  tish.  The  Commissioner  of 
Fish  and  (iame  has  tlie  oversiglit  of  fish  and  game  protection,  but"  it 
miglit  l»e  well  to  have  the  law  changed  so  as  to  have  this  official  in  organic 
connection  with  tlie  Academy. 

I  have  already  alluded  to  some  of  the  services  of  chemistry  to  the 
State  of  Indiana  in  connection  with  the  development  of  its  geological  re- 
sources and  also  in  its  services  to  the  State  Board  of  Health.  The  chief 
value,  however,  of  the  science  of  chemistry  to  the  State  of  Indiana  has 
leen  in  its  application  to  our  agricultural  industries.  The  enactment  of  the 
Morrill  Law,  already  referred  to,  in  18<>2.  resulted  in  the  establishment  of 
Purdue  University,  an  institution  devoted  to  the  study  of  agricultural  and 
mechanical  arts  and  military  science.  The  foundation  thus  provided  was 
generously  increased  by  a  gift  of  Mr.  Purdue,  and  with  the  assistance  of 
citizens  of  Lafayette,  a  commodious  home  was  secured  for  the  institu- 
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tlon,  and  the  work  based  upon  the  foundations  thus  given  has  been  gen- 
eronsly  sustained  by  the  State  by  annual  appropriations.  The  enactment 
of  the  Hatch  I*aw,  already  mentioned,  about  twenty  years  after  the  Mor- 
rill Act,  i^ve  a  magnificent  impulse  to  agricultural  research.  By  the  terms 
of  the  Hatch  Law  there  were  established  in  each  State  at  least  one  Agri- 
cultural Exi>erlment  Station  charged  with  the  investigation  of  the  prob- 
lems relating  to  agriculture,  horticulture  and  forestry.  As  a  result  of 
these  generous  endowments  no  other  country  in  the  world  has  a  system 
of  agricultural  research  which  can  compare  in  magnificence  of  endow- 
ments, number  of  workers  and  practical  results  obtained,  with  the  agi'i- 
cultural  Institutions  of  this  counti-y.  The  services  which  have  been  con- 
ferred upon  the  State  by  these  endowments  have  already  been  pretty  fully 
exploited  In  this  address. 

But  I  must  be  permitted  still  to  call  attention  to  the  fundamental  place 
which  one  of  the  sciences,  viz..  Chemistry,  holds  in  these  investigations 
relating  to  the  progi*ess  of  agriculture.  Before  the  establishment  of  the 
Agricultural  Experiment  Station  of  Indiana  Mr.  John  Collett,  State  Geol- 
ogist, as  previously  mentioned,  secured  the  enactment  of  a  law  by  the 
Legislature  establishing  the  oflace  of  State  Chemist.  I,  as  most  of  you 
know,  had  the  honor  of  being  the  first  Incumbent  of  that  office.  A  pecu- 
liar feature  in  the  history  of  the  enactment  of  this  law  Is  the  way  in 
which  Mr.  Collett  secured  it.  He  did  not  consult,  In  so  far  as  I  know, 
any  of  the  officials  connected  with  Purdue  University.  The  first  Intima- 
tion that  I  had  of  the  enactment  of  the  law  was  a  commission  signetl  by 
the  Governor  sent  by  the  Secretary  of  State  appointing  me  to  the  place. 
On  looking  into  the  law  I  found  that  the  duties  of  the  State  Chemist  were 
particularly  confined  to  the  fertilizer  control,  and  thus  there  was  estab- 
linhed  In  1882  at  Purdue  the  first  laborulory  for  the  control  of  fertilizing 
products  sold  in  the  State.  The  laws  before  this  were  crude  and  power- 
less to  protect  the  farmers  of  our  State  against  barefaced  frauds.  At  that 
time  any  kind  of  mixture  could  be  sold  as  a  fertilizer  for  a  fancy  i)rlce 
and  there  was  no  official  method  of  detecting  a  fraud  and  no  provision 
for  its  punishment.  Under  the  provisions  of  the  law  the  farmer  is  now 
completely  protected  In  the  character  of  the  goods  which  he  buys.  This 
has  been  a  saving  In  hard  cash  to  our  farmers  in  sums  difficult  to  esti- 
mate, but  this  is  not  the  most  valuable  result  which  has  been  obtained  by 
the  establishment  of  this  office.  In  addition  to  analyzing  the  fertilizers 
offered  for  sale  the  State  Chemist  commenced  a  studj*  of  their  effects 
4 — Academy  of  Science. 
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upon  the  crops  to  which  they  were  applied.  This  led  naturally  to  an  ex- 
amination also  of  the  soils  for  the  purpose  of  determining  their  needs  in 
fertilizing  materials.  The  result  of  all  this  is  that  the  farmer  at  the 
present  day  is  enabled  not  only  to  purchase  his  fertilizers  in  a  fair  and 
honest  market  but  also  to  have  them  so  balanced  in  respect  of  the  plant 
food  they  contain  as  to  give  the  most  economic  results  in  the  crops.  If 
the  farmer  of  Indiana  at  the  present  day  adds  phosphoric  acid,  nitrogen 
or  potash  to  the  soil  when  it  Is  not  needed,  he  simply  does  so  because  he 
does  not  take  advantage  of  the  facilities  which  the  State  affords  him  of 
learning  the  true  method  of  fertilizing  his  farm.  Thus  the  contributions 
which  chemistry  has  made  with  the  assistance  of  the  sister  science  of 
geology,  and  through  the  medium  of  the  Board  of  Health  to  the  welfare 
of  our  people  have  been  vastly  increased  by  its  solution  of  some  of  the 
agi-icultural  problems  which  confront  us.  With  this  aid  and  the  efforts 
of  agricultural  chemistry  the  exhaustion  of  the  virgin  soils  of  our  State, 
which  are  among  the  most  fertile  of  our  country,  has  been  checked,  and 
a  start  has  been  made  on  the  up-grade  toward  the  restoration  of  that 
fertility  which  our  early  settlers  found.  It  would  have  been  glory  enough 
to  have  checked  the  deterioration  of  our  soils,  but  it  is  an  additional  glory 
to  our  science  when  it  has  commenced  to  build  them  up  again.  We  can 
consistently  look  forward  to  the  near  future  when  fields  and  farms  which 
have  been  practically  abandoned  by  reason  of  exhausted  fertility  will  be 
again  brought  into  cultivation  and  made  to  produce  abundant  and  profit- 
able crops.  The  investigations  which  chemistry  has  made  have  also 
shown  to  a  large  extent,  how  our  agricultural  crops  could  be  distributed 
with  the  greatest  advantage.  In  this  respect  chemistry  collaborates  with 
her  sister  science,  botany,  which  study  I  have  already  referred  to.  As 
a  marked  illustration  are  seen  the  investigations  which  have  pointed  out 
the  fact  that  the  beet  sugar  Industry  in  Indiana  could  only  prove  profit- 
able in  its  northern  part  and  that  it  would  be  economic  waste  to  try  to 
establish  it,  for  instance,  in  the  southern  third  of  our  State.  Similar 
studies  in  connection  with  l)otanical  science  will  aid  in  marking  the  areas 
most  suitable  for  other  agricultural  crops,  such  as  Indian  corn,  tobac- 
co, etc. 

As  a  final  result  of  all  these  scientific  investigations,  the  farmers  of 
our  Stat?  will  eventually  grow  only  those  agricultural  crops  which  are 
best  suited  to  the  environment  and  thoiofore  most  profitable.  Tlius  agri- 
culture will  be  made  more  productive  and  profitable  by  such  specializa- 
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tions  as  rendet  great  manufacturing  industries  most  useful.  As  the  skilled 
worker  in  a  great  manufacturing  establishment  is  placed  at  that  task 
which  he  can  do  best,  so  the  farmer  will  utilize  the  field  for  that  which 
it  can  best  produce. 

These  brief  surveys  of  the  contributions  which  science  has  made  to 
the  industries  of  our  State  would  be  incomplete  without  some  tribute  to 
the  wonderful  work  which  technical  education  has  accomplished.  1  mean 
by  technical  education,  that  instruction  in  the  mechanic  arts  which  was 
practically  unknown  a  third  of  a  century  ago,  and  which  has  now  ad- 
vanced to  such  a  degree  as  to  place  Indiana  in  the  front  rank  of  states 
in  developing  this  branch  of  applied  science.  We  have  in  this  State  two 
great  centers  of  technical  education,  namely,  the  Mechanical  and  Engi- 
neering Laboratories  of  Purdue  University  and  the  Rose  Polytechnic  In- 
Rtitute.  In  addition  to  these,  attention  should  be  called  to  the  splendid 
courses  given  in  manual  training  in  many  of  our  high  schools  and  other 
institutions  of  learning.  Tlie  Hoosior  of  fifty  years  ago  was  the  butt  of 
every  jibe.  His  agricultural  skill  was  supposed  to  be  confined  to  the 
growth  of  pumpkins,  and  his  mechanical  genius  was  occupied  with  the 
manufacture  of  the  svelt  hoop  pole,  but  his  State  is  now  the  home  of  the 
most  famous  poets,  novelists,  statesmen,  engineers  and  scientists. 

My  friends  from  other  institutions  will,  of  course,  pardon  me  if  I 
speak  particularly  of  the  wonderful  work  at  Purdue  developed  first  of  all 
by  Professor  Goss,  who  is  now  assisted  by  a  large  corps  of  mechanical 
and  electrical  engineers.  It  is  evident  from  the  activities  of  Purdue  and 
other  institutions  that  we  are  in  the  progress  of  educating  as  engineers  at 
least  1,000  of  the  sons  of  the  State.  During  the  past  five  years  from  50 
to  100  have  been  graduated  each  year  from  the  engineering  classes  of 
Purdue  University,  and  this  great  influx  of  men  has  been  absorbed  by  the 
Industries  of  this  and  other  states.  Purdue  has  already  a  thousand  grad- 
uates in  engineering.  Without  stating  in  detail  the  influence  of  this  great 
institution  upon  the  material  prosperity  of  Indiana,  the  fact  that  so  many 
of  its  young  men  have  been  prepared  for  this  useful  life  work  is  in  itself 
si^rniflcahl. 

The  whole  industrial  activities  of  the  State  of  Indiana  have  derived 
their  life  and  vitality  from  the  instruction  which  I  have  outlined.  It 
would  increase  to  an  undue  size  an  address  of  this  kind  to  go  into  a  minute 
detail.  This  technical  instruction  of  our  State  Is  touching  every  branch 
of  our  industries.    Without  speaking  specifically  of  what  it  may  be  doing 
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for  each  of  the  industrtal  interests  of  the  State,  we  may  say  that 
wherever  there  are  waterworks  recently  designed,  or  street  railway  lines, 
or  electric  lighting  stations,  or  a  manufacturing  plant  of  any  kind,  and 
in  general,  wherever  the  people  are  enjoying  the  benefits  of  modern  en- 
gineering, meclianics  and  electrical  development,  there  you  will  find  the 
representatives  of  the  technical  education  of  which  I  have  spoken.  The 
graduates  of  these  technical  schools  are  everywhere.  Whatever  progress 
the  State  is  making  in  industrial  lines  they  are  instigating  and  conducting 
it  They  are  in  charge,  or  assisting  in  the  management,  of  the  great 
manufacturing  plants  of  the  State.  They  are  superintendents  of  motive 
powers  and  machine  shops.  They  are  found  in  smaller  corporations  in 
charge  of  the  machinery  or  of  the  technical  processes.  Wherever  indus- 
try is  progressing  and  where  manufacturing  is  growing  and  where  tech- 
nical skill  is  adding  to  the  prosperity  and  welfare  of  the  people,  the  grad- 
uates of  these  technical  schools  are  found. 

It  is  a  good  old  proverb  that  you  should  judge  the  tree  by  its  fruits. 
In  this  free  land  of  ours  we  judge  a  man  for  what  he  is  and  from  what  he 
does,  and  therefore,  we  are  justified  in  applying  this  same  rule  in  esti- 
mating the  value  of  the  sciences  in  the  material  development  of  our  State 
by  what  they  have  accomplished.  I  have  given  in  merest  outlines  some 
idea  of  the  services  of  science  to  our  industrial  development.  Industrial 
development  is  always  intimately  associated  with  intellectual  advance- 
ment, moral  welfare  and  spiritual  well-l>eing.  The  first  stone  in  the  founda- 
tion of  a  national  edifice  is  material  prosperity.  No  nation,  no  matter 
how  perfect  its  ancestry  may  be  and  how  lofty  its  purposes,  could  flourish 
in  a  desert,  or  on  an  iceberg.  The  insistent  demands  of  humanity  are 
for  food  and  clothing  and  comfort.  He  who  would  elevate  his  State  must 
begin  by  ministering  to  these  primeval  wants.  It  is  useless  to  try  to 
educate  the  boy  who  is  starving  and  to  preach  religion  to  a  man  who 
is  shivering.  The  inventions  which  increase  the  power  of  man  to  do 
things,  along  mechanical  lines,  the  development  of  those  forces  of  nature 
which  give  power  sucli  as  heat  and  electricity,  the  discovwy  of  laws  which 
increase  the  fertility  of  soil  such  as  are  disclosed  by  chemistry  and  l>otany, 
the  mastery  of  tliose  sciences  which  reveal  the  wealth  of  the  earth,  such 
as  geology,  mineralogy,  and  mining,  the  utilization  of  those  sciences  which 
prevent  disease,  such  as  scrum  therapy  and  inoculations,  the  application 
of  the  principles  of  biology  to  the  common  affairs  of  life,  as  in  economic 
entomology  and  zoology,  all  these  underlie  and  sustain  not  only  our  In- 
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dustrial  life  but  ^orm  the  basis  on  which  to  build  our  magnificent  systems 
of  education,  morality  and  politics.  As  human  knowledge  advances  the 
realm  of  superstition  and  bigotry  contracts  because  there  can  be  no  super- 
stition where  knowledge  Is  and  no  bigotry  where  broad  views  of  things 
exist.  Science  shows  that  all  processes  of  nature  are  based  on  immutable 
laws.  Many  of  these  are  known,  others  are  foreshadowed  by  the  brilliant 
conceptions  of  the  scientific  imagination,  while  some  are  still  unknown 
and  belong  to  the  category  which  was  once  regarded  as  supernatural,  but 
which  is  now  relegated  to  the  undiscovered.  If  science  in  its  comparative 
infancy  has  thus  been  able  to  make  such  magnificent  contributions  to 
those  elements  which  make  life  worth  living,  what  may  we  not  expect  of 
the  future  years,  when  the  knowledge  which  we  have  to-day  will  seem 
only  as  ignorance  to  our  descendants?  We  Judge  science  by  what  It  has 
already  accomplished.  We  know  it  by  its  results.  When  these  wonder- 
ful contributions  to  human  welfare  shall  have  been  made  in  the  future, 
the  words  of  our  text  will  be  no  less  true:  "Ye  Shall  Know  Them  by 
Their  Fruits." 


Transmissiblb  Diseases  in  College  Towns. 
Severance  Burraoe. 

The  college  town  of  moderate  size  is  unique  in  some  respects,  unique 
in  the  possession  of  certain  opportunities  for  the  contraction  and  dissem- 
ination of  various  diseases.  College  students,  as  a  class,  are  looked  upon 
as  healthy  to  an  unusual  degree,  and  in  many  respects  this  view  is  a 
correct  one;  and  yet  when  looked  at  from  the  standpoint  of  sanitary 
science,  we  find  them  exposed  to  many  dangers  that  are  oftentimes  over- 
looked.   Many  of  these  dangers  do  not  exist  in  other  communities. 

The  herding  together  of  a  lot  of  men  or  boys  into  unhygienic  quarters 
in  unsanltarj'  dormitories  is  one  of  tl>e  features  of  the  student's  life  that 
must  be  looked  upon  as  a  danger.  It  is  also  an  added  responsibility  to 
tlie  college  authorities.  When  the  dormitory  fulfills  all  the  requirements 
of  the  rules  of  hygiene  and  sanitary  science;  and  when  tliere  are  good 
hospital  facilities  for  students  living  in  the  dormitory  who  may  become 
ill  with  a  contagious  or  an  infectious  disease,  then  the  above  statements 
might  be  somewhat  modified. 
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But  when  the  dormitory  system  does  not  exist,  and  the  students  ate 
distributed  about  the  community  in  private  and  fraternity  boarding  houses, 
then  dangers  to  the  students  as  a  mass  are  greatly  reduced,  while  on  the 
other  hand  there  are  dangers  added  to  the  community  at  large. 

In  many  of  the  college  towns  as  we  find  them  in  Indiana,  there  is  no 
such  thing  as  a  detention  hospital  or  a  pest-house,  and  under  these  con- 
ditions the  question  arises  as  to  the  disposition  of  the  sick  student,  and  of 
the  other  occupants  of  the  same  house.  If  the  whole  house  is  quaran- 
tined, as  the  rules  of  the  Board  of  Health  require,  and  I  believe  rightly 
so,  then  the  inmates  are  or  seem  to  be  needlessly  exposed  to  the  disease 
unless  extraordinary  precautions  be  taken  by  each  one  who  finds  himself 
at  that  time  a  member  of  the  unfortunate  household.  And  under  such 
conditions,  it  is  diflacult  not  to  be  in  sympathy  with  the  student  or  students 
who  break  quarantine  and  go  to  their  homes.  I  am  not  giving  my  sanc- 
tion to  any  such  actions,  however,  unless  every  preventive  measure  be 
taken  before  each  one  departs.  I  refer  to  such  measures  as  vaccination, 
disinfection  of  body,  clothing,  and  any  articles  taken  away  as  baggage. 

Another  feature  that  is  of  vitfil  interest  to  the  student  is  the  matter 
of  procuring  food.  The  usual  method  when  there  is  no  general  dining 
hall  for  the  students,  is  to  form  clubs,  the  main  feature  of  which  in  most 
cases  is  to  get  tlie  meals  for  very  little  money.  The  consequence  is  that 
hy  paying  their  $1.50  to  $3.<)0  per  week  the  students  are  fed  three  times 
a  day  on  something.  It  is  possible  that  we  have  here  in  our  college  towns 
some  experiments  on  adulterated  foods  and  improper  dietaries  on  a  larger 
scale  than  our  President  Wiley  is  conducting  at  Washington,  but  we  have 
no  one  to  keep  record  of  them. 

Now  there  are  two  features  about  this  food  that  I  desire  to  call  at- 
tention to: 

First  Are  not  the  students  who  are  subjected  to  such  diet— I  can  not 
go  into  the  details  of  the  diet  here,— are  not  the  students  who  are  sub- 
jected to  this  diet,  more  prone  to  come  down  with  a  transmissible  disease 
than  those  who  get  a  more  wholesome  diet? 

And  second.  Is  there  not  a  gi*eater  chance  of  coming  in  contact  with 
infected  food  at  these  low-priced  boarding  tables?  Certainly  these  two 
factors  working  together,  form  a  feature  of  student  life  that  is  worth  con- 
sideration, as  one  of  the  dangers  existing  in  a  college  community.  To 
emphasize  this  last  point.  I  take  this  opportunity  to  describe  a  recent 
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epidemic  of  scarlet  fever  among  the  students  at  Purdue  University,  and 
It  is  this  that  I  consider  the  feature  of  this  paper. 

At>out  the  first  of  Dec-ember,  1902,  It  was  reported  to  the  authorities 
of  Purdue  University,  that  there  were  a  few  cases  of  suspicious  sickness 
among  the  students.  One  instructor,  also,  was  found  to  be  quite  ill,  and 
during  the  illness  had  a  well  defined  rash,  and  later  had  the  characteristic 
"peeling"  of  scarlet  fever.  This  case  was  not  reported  at  first  as  being 
scarlet  fever. 

Six  cases  were  confined  in  the  hospital  (St.  Elizabeth's)  and  twenty- 
nine  others,  most  of  which  were  not  well  defined  cases,  were  at  large 
among  the  other  students.  Some  few  cases  were  purposely  concealed  by 
students  and  physicians,  so  that  other  students  rooming  in  the  same  houses 
would  not  be  quarantined,  and  thus  lose  time  from  their  classes.  At 
first,  no  common  source  of  Infection  could  be  traced,  the  boys  not  eating 
at  the  same  places,  and  in  some  cases  not  even  knowing  the  other  patients. 
The  thirty-five  cases,  it  was  found,  were  fed  at  eleven  dififerent  boarding 
houses  or  clubs,  all  of  which  were  supplied  with  milk  from  the  same 
dairyman. 

Interesting,  too,  in  this  connection  was  the  fact  that  the  boy  who 
assisted  in  delivering  the  milk,  came  down  with  a  severe  case  of  "tonsl- 
litis"  at  the  same  time  as  the  students,  and  had  to  give  up  his  work  tem- 
porarily. Five  private  families,  supplied  with  milk  from  this  same  man, 
had  one  or  more  cases  of  genuine  scarlet  fever  among  their  children  at  the 
same  time.  It  Is  not  likely  that  the  boy  who  delivered  the  milk  spread 
the  disease,  but  that  he  contracted  it  by  drinking  the  milk  as  did  the 
students. 

An  investigation  of  the  dairy,  and  the  dairyman's  family,  did  not  re- 
veal anything  that  could  have  caused  the  epidemic.  There  was  no  sick- 
ness in  the  family,  nor  In  either  of  the  other  two  families  that  supplied 
the  dairyman  with  additional  milk.  The  probable  explanation  of  the 
source  of  infection  lies  in  the  fact  that  last  March  the  dairyman's  family 
ran  through  a  course  of  scarlet  fever,  and  this  being  about  the  time  that 
the  winter  clothing  was  abandoned  for  the  thin  summer  clothing,  that 
winter  clothing  would  again  have  to  be  put  on  but  a  short  time  prior  to 
the  outbreak  among  the  students  at  Purdue.  As  it  is  known  that  the 
scarlet  fever  infection  may  remain  virulent  for  a  considerable  time  in 
clothing,  it  is  not  unlikely  that  it  was  through  this  means  that  the  milk 
was  infected.    There  is  one  other  possibility,  viz.,  that  there  might  have 
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been  another  family  supplying  the  dairyman  with  milk  In  addition  to  the 
two  families  that  he  named,  and  he  might  have  concealed  this  fact,  know- 
ing there  was  some  sickness  there.  In  this  case  the  dairyman  would  be 
far  more  culpable. 

This  is  one  of  the  few  scarlet  fever  epidemics  traced  to  Infected  milk 
that  have  been  reported  In  this  country. 


Sewage  Disposal  at  the  Indiana  State  Reformatory  at 

Plainfield. 

Severance  Burrage. 

The  problem  which  recently  presented  itself  to  the  authorities  at  the 
State  Reformatory,  at  Plainfield,  was  a  pretty  one.  An  appropriation  of 
$G,500  was  available  for  the  purpose  of  securing  a  certain  amount  of 


Old  Cesspool,  showing  laethod  of  disposal  of  sewage  prior  to  new  system. 

plumbing  in   each  of  the  so-called   *'family"   buildings  and   to   Install  a 
system  of  sewage  disposal  that  first,  would  be  sanitary,  and  second,  would 
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be  of  use  in  fertilizing  and  irrigating  the  fields  on  whieti  crops  are  raised. 
Until  the  present  year  the  sewage  from  the  large  out-building  had  been 
carried  in  a  southeasterly  direction  to  an  open  settling  tank  or  cesspool, 
situated  on  the  edge  of  the  river  bottoms.  This  cesspool  in  the  summer 
time  became  a  mass  of  fermenting  tilth,  obnoxious  and  unhealthful.  More- 
over, it  could  not  be  utilized  in  any  way.  Now,  with  the  Introduction  of 
plumbing  into  many  of  the  buildings  there  would  arise  an  appreciable 


increase  in  the  amount  of  sewage  and  it  would  be  out  of  the  question  to 
continue  the  old  method  of  disposal.  Up  to  this  time  practically  all  of  the 
sewage  came  from  one  large  out-building,  which  was  nothing  but  a  com- 
bination of  closets  and  urinals,  and  while  this  made  a  considerable  amount 
of  sewage,  both  solid  and  liquid,  there  would  be  a  considerable  Increase 
with  the  introduction  of  plumbing  into  all  of  the  **family"  buildings.  This 
plumbing,  including  water-closets,  wash-basins,  and  perhaps  an  occasional 
bath-tub. 
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There  were  two  possible  methods  of  sewage  disposal  that  could  be 
considered  as  practical  In  this  instance,  one  being  the  system  called 
"irrigation,"  which  simply  depends  upon  the  distribution  of  the  sewage 
directly  on  the  fields  (in  this  case  on  the  river  bottoms)  that  are  being 
cultivated,  and  the  other  method  was  the  septic  tank  system.  After  a 
very  careful  consideration  of  all  the  conditions,  it  was  finally  concluded 
to  adopt  a  system  which  was  a  combination  of  both  the  septic  tank  and 
irrigation.    This  conclusion  was  arrived  at  because,  should  the  raw  sewage 


Site  of  tlie  Septic  Tank  nortii  of  grounds,  ns  seen  from  main  drive. 

be  thrown  directly  upon  the  fields  in  question  it  was  feared  by  some  that 
the  odor  from  this  raw  sewage  would  be  offensive,  if  not  unhealthful.  at 
certain  times,  and  in  view  of  the  fact  that  these  fields  were  adjacent  to 
the  main  drive  to  the  Reformatory,  should  any  obnoxious  odors  arise, 
they  would  be  noticed  by  everybody,  and  might  be  the  cause  for  critical 
comment.  In  all  probability  tliore  would  not  have  been  sufficient  sewage 
at  any  one  time  to  cause  anything  that  would  be  called  a  nuisance  in  the 
manner  just  described,  but  it  was  thought  better  to  err  on  the  side  of 
safety,  and  consequently  the  present  plan  includes  a  septic  tank  in  which 
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the  sewage  receives   preliminary  treatment  before  being  distributed  on 
the  fields. 

A  casual  survey  of  the  Reformatory  grounds  showed  at  once  that  the 
lay  of  the  land  was  so  favorably  arranged  that  the  sewage  could  be  col- 
lected and  distributed  by  gravity.  At  no  point  would  there  need  be  any 
pumping;  and  yet  when  it  came  to  make  an  accurate  survey,  including 
the  levels.  It  was  found  that  there  wore  a  numl)er  of  quite  difficult  points 
to  settle  as  to  the  best  lines  for  tlie  sewers  to  take  in  order  to  collect  the 


material  froui  all  the  family  buildings,  and  it  was  finally  thought  ad- 
visable to  make  two  main  lines  of  sewers,  one  leading  to  the  fields  north- 
east of  the  Reformatory,  and  the  other  following  in  general  the  line  of 
the  old  sewer  from  the  out-building  in  a  southeasterly  direction.  Each 
one  of  these  sewers  ends  in  a  septic  tank  in  which  the  sewage  undergoes 
a  certain  fermentation,  and  only  the  clear,  or  comparatively  clear  effluent 
passes  out  of  the  septic  tank  as  an  inoffensive  liquid,  very  useful  in  irri- 
gating the  fields.  Of  course,  this  effluent  from  the  septic  tank  is  not  as 
rich  in  fertilizing  properties  as  the  raw  sewage  would  be,  but  it  is  free 
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from  any  of  the  objectious  which  might  arise  should  the  raw  sewage  be 
distributed  upon  the  fields.  The  main  problem  in  connection  with  the 
designing  of  the  sewage  disposal  plant,  furnished  the  material  for  tlie 
graduation  thesis  of  two  students  of  Purdue  University,  Messrs.  Beuhler 
and  Armstrong,  who  graduated  in  1902.     Their  thesis  work  was  done 


Agar  Plate,  showiog  coIoDie:;  of  bacteria  in  1-500  cu.  centimeter  of  sewuge  as  entering  Septic 

Tank. 


under  the  direction  of  Mr.  C.  V.  Seastone  of  the  Civil  Engineering  De- 
partment of  the  University,  and  the  writer.  The  lines  for  the  sewers 
wore  laid  by  another  student  of  the  University,  Mr.  Alva  Baynes,  who 
spent  a  large  part  of  his  summer  vacation  on  the  grounds.  When  it  can»e 
to  actually  do  the  vrork  it  was  found  advisable,  for  one  reason  and  another, 
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to  depart  somewhat  from  the  lines  as  designed  by  the  gentlemen  men- 
tioned above  in  their  thesis  work,  and  It  was  also  found  advisable  to 
depart  somewhat  from  certain  points  in  the  specifications  as  set  down  by 
these  same  gentlemen.  For  example,  the  original  thesis  design  called  for 
but  one  main  sewer  collecting  the  material  from  all  the  family  buildings 


f 


nk. 

and  the  hospital,  etc.,  leading  in  a  northeasterly  direction  toward  the  so- 
called  garden,  but  the  system  as  now  existing  includes  the  two  main 
sewer  lines  as  described  above,  one  leading  in  a  northeasterly  direction, 
and  the  other  In  a  southeasterly  direction,  and  each  ending  in  a  septic 
tJiuk, 
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All  of  the  work  of  laying  the  pipes  and  building  the  septic  taniss,  etc., 
was  done  by  the  boys  of  the  Reformatory,  and  thus  the  expense  of  the 
whole  system  was  very  much  smaller  than  it  would  ordinarily  be.  The 
trenches  for  the  pipes  vary  in  depth  from  two  to  seventeen  feet,  and  at 
many  points  considerable  difficulty  was  encountered  by  running  across 
springs  or  currents  of  underground  water,  which  interfered  very  mate- 
rially with  the  progress  of  the  worlt.  At  the  time  of  writing  the  paper, 
the  sewer  and  septic  tanlvs  were  all  ready  for  reception  of  the  material. 
The  plumbing,  however,  has  not  yet  been  completed,  but  as  soon  as  this 
is  done  the  sewage  can  he  tiu*ned  into  the  pipes  and  the  result  of  the 
method  of  disposal  Instalhd  will  be  watched  with  much  interest.  It  is 
practically  the  first  experiment  of  this  Ivind  attempted  by  any  institution 
in  this  State:  and  if  successful,  and  there  is  no  reason  why  it  should  not 
l>e,  it  should  serve  as  a  type  or  an  example  for  many  of  the  State  institu- 
tions, and  even  for  many  of  the  smaller  towns  of  the  State. 


Some  Recent  Mound  Investigations  in  Jefferson  County, 

Indiana. 

Glenn  Culbertson. 

During  the  summer  of  11M)2,  through  the  interest,  and  under  the  direc- 
tion, of  Miss  1).  L.  Cravens,  of  M»ulison,  Indiana,  several  mounds  located 
in  Jefferson  Countj'  wore  examined,  and  two  were  explored.  The  writer 
was  aslicd  to  assist  in  the  investigation. 

The  purpose  of  this  paper  is,  in  part,  to  give  a  record  of  the  contents 
of  the  moulds  opened,  and  in  part  to  call  attention  to  the  fact  that,  in 
many  parts  of  our  State,  and  especially  along  the  Ohio  River  and  its 
larger  tributaries,  there  are  mounds  and  other  evidences  of  the  existence 
of  a  prehistoric  people  of  which  no  record  has  been  made,  and  which 
should  be  of  great  interest  to  science.  Many  of  the  mounds  have  been 
opened  by  curiosity  or  ti-easure  seelcers,  or  destroyed  by  cultivation,  and 
the  contents  scattered  or  lost,  and  no  record  has  been,  or  can  be  made. 

As  an  example  of  the  ruthless  destruction  of  valuable  anthropological 
material,  a  case  may  be  cited  of  a  Jefferson  County  farmer,  who,  In  grad- 
ing a  plot  of  ground  for  building  purposes,  ploughed  up  at  least  twenty 
skeletons,  many  of  which  were  said  to  be  In  a  fair  state  of  preservation. 
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Some  of  the  boues  were  carried  off  by  neighbors,  others  were  scattered 
about  and  no  record  whatever  preserved.  This  occurred  some  six  or  seven 
years  ago,  and  similar  cases  probably  occur  every  year  in  different  parts 
of  the  State. 

The  first  mound  opened  in  Jefferson  County,  in  1902,  Is  Itnown  locally 
as  the  **Law8on  Mound."    It  is  situated  in  Milton  Township,  T.  4,  R.  n. 
Section  14,  one  mile  east  of  Manville,  on  the  narrow  ridge  between  Brushy 
Fork  and  Indian   Kentucliy  creelis,  and  approximately  300  feet  above 
the  level  of  the  latter  stream.    The  mound  has  been,  until  recently,  cov- 
ered with  forest  or  underbrush  growth,  and  is  well  preserved.     It  Is  es- 
sentially circular,  sixty-five  feet  in  diameter,  and  approximately  nine  feet 
high.    The  materials  of  which  the  mound  was  made  are  of  local  origin* 
and  are  made  up  of  the  ordinary  surface  soil  of  the  vicinity.    They  include 
a  few  limestones,  burnt  and  unburnt,  and  a  few  pebbles  and  pieces  of 
chert.     A  thorough  investigation  of  the  contents  of  the  mound  could  not 
be   made,   since  the  central  portion  was  preoccupied  by  graves  of  the 
former  owners  of  the  property.    When  tliese  graves  were  dug  a  slveleton 
was  found  some  three  feet  below  the  surface  of  the  mound.    Along  witli 
the  human  l>ones  nine  arrow  heads,  placed  in  a  circle,  and  a  stone  ax 
were  found  so  situated  as  to  lead  to  the  opinion  that  they  had  been  placed 
on   the  breast  of  the  buried  body.     These  articles  were  not  preserved, 
according  to  Mr.   Franlc  Wolf,  who  was  present  when  the  graves  were 
du^  and  whose  statements  I  have  recorded  above. 

The  excavation  of  this  mound  consisted  in  opening  a  ditch  four  feet 
wide  and  to  the  depth  of  the  original  soil,  from  the  east  side  toward  the 
center,  and  surface  excavations  to  the  depth  of  three  feet  on  the  north, 
west  and  south  of  the  graves  mentioned.  At  a  point  some  five  feet  east 
of  the  center  of  the  mound,  and  three  feet  below  the  surface,  an  unglazetl 
earthenware  vessel  of  approximately  one  and  one-half  gallons  capacity 
was  found.  In  shape,  this  vessel  was  similar  to  the  ordinary  Chinese 
rice  pot,  and  was  without  markings  of  any  kind.  It  contained  two  mussel 
sheUs,  such  as  could  be  obtained  from  the  surrounding  streams.  The 
vessel  was  cracked  and  had  probably  seen  considerable  service  before 
being  placed  in  the  mound,  as  the  lower  portion  showed  the  reddening 
Influence  of  the  fire. 

Within  a  foot  or  fifteen  inches  of  the  earthenware  vessel,  and  to  the 
east  there  were  obtained  the  fragments  of  a  skull  and  the  larger  bones 
ot  the  arms  and  lower  extremities,  and  one  rib.     All  were  greatly  de- 
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cayed.  Tlie  position  of  the  bones  might  indicate  burial  of  the  body  on 
its  side  with  arms  and  legs  folded  together,  but  this  could  not  be  decided 
definitely.  The  skull  was  so  badly  decayed  that  no  definite  idea  of  its 
sliape  could  l>e  obtained.  The  bones  were  those  of  a  medium-sized  person. 
On  the  west  side  of  the  mound,  in  line  with  the  two  skeletons  already 
mentioned,  and  at  about  the  same  depth  as  the  others,  another  (leposlt 
of  human  bones  was  obtained..  This  deposit  consisted  of  a  skull  and  the 
larger  bones  of  the  upper  and  lower  extremities.  These  were  also  greatly 
decayed.  The  position  of  these  bones  precludes  the  idea  of  their  being 
the  result  of  an  ordinary  burial.  The  long  bones  had  the  appearance  of 
having  been  piled  In,  very  much  as  a  bundle  of  sticks  or  stove  wood 
would  be  placed.  The  skull  was  placed  directly  on  top  of  the  other  bones. 
These  bones  were  those  of  one  body  of  large  but  not  unusual  stature.  The 
relics  obtained  from  this  mound  are  at  present  in  the  Hanover  College 
Museum. 

The  repute<l  '^Indian  Mound"  in  the  village  of  Lancastt^r,  in  Lanci»8ter 
Township,  T.  5,  R.  9,  Section  33,  was  next  examined.  It  was  found  to 
give  every  evidence  of  being  a  natural  formation.  The  so-called  *'Indian 
Mound*'  on  tlie  Wainscott  Place,  near  Middle  Fork  Station  on  the  P.  C. 
C.  &  St.  L.  U.  U..  was  also  clas(»ly  examined.  Evidence  of  its  human 
origin,  howevtr,  was  entirely  wanting.  This  peculiar  mound  is.  in  all 
probal»ility,  the  result  of  stream  erosion. 

A  mound  sltuateil  on  the  second  bottom  of  the  Ohio  River,  a  short 
distance  below  Hanover  Landing,  In  Hanover  Township,  T.  3,  R.  10, 
Section  18,  was  next  excavated.  Tills  mound  had  been  explored  in  part 
by  Messrs.  (J.  S.  Taylor  and  W.  W.  Walker,  some  fifteen  years  ago. 
As  reported  by  Mr.  G.  S.  Taylor,  now  Superintendent  of  Schools  of  Jeffer- 
son County,  this  mound  was  then  some  twelve  or  fourteen  feet  high  and 
of  conical  shape.  At  a  depth  of  al)out  three  feet  from  the  original  top  of 
the  mound  these  gentlemen  found  five  copper  beads  from  one-half  inch 
to  three-quarter  inch  In  diameter  and  of  rough  finish,  arranged  In  a  circle, 
as  though  originally  forming  a  necklace.  A  considerable  quantity  of  char- 
coal and  ashes  was  also  found,  but  no  human  bones. 

Last  July  a  trench  eight  feet  wide  waa  opened  through  the  mound 
from  east  to  west,  and  extending  to  the  depth  of  the  mound.  All  the 
excavated  material  was  closely  searched.  At  a  point  approximately  three 
feet  above  the  bottom  of  the  mound  two  stones,  each  about  15x7x1*4 
inches,  were  foimd  In  an  erect  i>osItIon  and  about  four  feet  apart.    Two 
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and  a  half  feet  to  one  side  of  these  stones  a  copper  bead  one-half  inch  in 
diameter  and  thickly  encrusted  with  the  green  carbonate  of  copper  was 
fonnd.  No  bones  were  found  at  this  level.  On  the  original  soil,  at  the 
bottom  of  the  mound,  a  large  quantity  of  charcoal  and  ashes,  and  one  or 
two  bone  fragments,  probably  non-human,  were  obtained.  With  these 
there  were  fragments  of  burnt  limestone.  The  failure  to  find  human 
bones  in  this  mound  may  be  due  to  Its  great  age,  or  It  may  be  accounted 
for  by  the  partial  destruction  of  the  mound  by  cultivation,  since  such 
material  may  have  been  ploughed  out  and  no  record  made  of  the  fact. 


The  Water  Supply  of  Havana,  Cuba. 

C.  H.  ElGENMANN. 

Until  recent  years  the  water  supply  of  Havana  came  from  the  Almen- 
dares  River.  During  the  nineties  the  present  waterworks,  deriving  the 
entire  supply  from  a  large  spring  at  Vento,  on  the  south  bank  of  the 
Almendares  River,  was  completed.  The  Vento  Springs  and  the  covered 
aqueduct  leading  its  waters  under  the  Almendares  River  and  into  Havana 
are  tlie  pride  of  the  city  of  Havana,  which  has  erected  an  imposing  monu- 
ment to  the  engineer  by  whom  the  work  was  conceived.  The  Vento 
Springs  are  surrounded  by  masonry  with  walls  sloping  outward  from  the 
springs,  except  on  the  side  nearest  the  Almendares  River,  where  they  are 
vertical.  The  surface  water  running  down  the  slopes  of  the  masonry  are 
caught  in  a  gutter  which  discharges  it  into  the  Almendares.  At  the  top 
of  the  masonry,  and  some  distance  removed  from  its  margin,  another 
gutter  catches  the  surface  water  of  the  region  sloping  toward  the  springs, 
and  discharges  this  also  into  the  Almendares.  The  spring  water  flows 
direct  from  the  basin  into  the  covered  aqueduct.  Tlie  provisions  for 
maintaining  the  water  In  Its  original  purity  from  the  time  It  Issues  from 
the  ground  till  it  is  discharged  either  into  the  reservoirs  near  the  city,  or 
direct  from  the  faucets  in  the  city,  seem  Ideal. 

There  has  been  some  speculation  as  to  i\\e  origin  of  the  water  Issuing 
from  the  spring  at  Vento.  The  water  is  beautifully  clear  and  rather 
warm,  havihg  a  temperature  of  26''C.  at  the  time  of  our  visit.  The  Almen- 
dares River,  flowing  but  a  few  feet  away,  also  has  clear  water  except 
after  heavy  rains,  and  its  water  at  the  time  of  our  visit  was  slightly  colder 
than  that  of  the  springs.  It  is  possible  that  the  Vento  Springs  derive 
5— Academy  of  Science. 
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their  water  from  the  upper  cotirHes  of  the  Almendares,  though  this  is  so 
highly  improbable  that  the  su^rsestion  may  be  left  out  of  consideration. 
The  sprini^  being  situated  on  the  south  side  of  the  lower  course  of  the 
Almendares  the  region  acToss  the  river—that  Is  the  region  north  of  the 
river— may  l)e  excluded  as  a  possible  contributing  source  of  the  supply  of 
the  Vento  Springs.  The  region  about  tho  springs  is  comjwsed  of  corral- 
line  rock.  In  such  porous  material  conditions  under  which  territory  on 
one  side  of  a  river  may  contribute  to  springs  located  on  the  opposite  side 
of  a  river  are  Impossible. 

The  most  probable  origin  of  the  Vento  water  supply  can  best  be 
understooil  after  a  general  statement  of  the  conditions  of  the  surrounding 
region.  • 

The  southern  slope  of  the  provinces  Guanajai,  Havana  and  Matanzas 
is  largely  drained  by  uiulerground  streams.  The  streams  arising  in  the 
hills  and  mountains,  forming  the  waterj*he<l  between  north  and  south 
drainage,  run  above  ground  for  a  distance  and  then  disappear  under- 
ground. The  Arlguanabo  Klver  thus  runs  into  a  bank  at  San  Antonio  de 
los  Baiios  and  disappears  among  fallen  rocks.  A  few  yards  away  from 
its  **sumidero*'  the  water  can  be  seen  running  in  its  underground  channel 
thnmgh  an  oi)enlng  in  the  thin  roof  of  the  channel.  A  few  yards  further 
on  a  dry  cave  leads  down  to  the  Avater,  which,  at  the  end  of  the  dry  cave 
disappears  among  fallen  rocks.  Other  rivers  disappear  in  a  similar  man- 
ner. They  can  not  be  followed  in  their  inulerground  courses  liecause  tbey 
completely  fill  them.  The  underground  waters  and  the  channels  in  which 
they  run  can,  however,  be  reached  in  places  through  sink-holes.  The 
streams  reappear,  in  part,  at  least,  In  a  number  of  "ojos  de  agua,"  some 
near  the  coast  south  of  San  Antonio.  The  region  drained  by  underground 
streams  Is  comparatively  flat  with  fretpiently  no  Indications  of  surface 
streams  and  their  erosion,  and  extends  westward  to  n^^ar  San  Cristobal, 
where  the  first  i>ermanent  surfat^e  stream  Is  observed.  At  Artlmlsa  and 
Candalarla  stream  beds  contained  pools  of  water  at  the  time  of  my  visit. 

From  San  Cristobal  to  Pinar  del  Rio  there  are  many  small  perennial 
streams.  Eastward  from  San  Cristobal  the  cave  region  has  an  unknown 
extent.  Poey  limited  It  to  the  jurisdiction  of  (Juanajay,  but  It  certainly 
extends  as  far  east  as  the  meridian  of  Matanzas,  and  from  reports  prob- 
ably beyond  Cienfuegos.  Ejist  of  Rlucon  there  are,  however,  frequent 
river  bwls,  all  but  one  of  which  were  dry  during  the  time  of  our  visit. 
This  main  cave  region  belonging  to  the  southern  slope  sends  a  tongue 
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northward  from  Riucon  to  Vento  on  tbe  Almendares  River  In  the  northern 
watershed.  Aside  from  the  "ojos  de  agua"  along  the  edge  of  the  cienegas 
skirting  the  southern  coast  there  are  two  notable  places  where  under- 
ground rivers  find  an  exit.  The  one  at  Vento,  as  already  mentioned,  sup- 
plies the  entire  city  of  Havana  with  its  water,  the  other  serves  to  make 
the  region  about  Guines  a  garden,  its  waters  being  used  for  irrigation. 
Other  subterranean  rivers  in  all  probability  have  a  sub-aqueous  exit  to 
the  south. 

The  large  spring  at  Vento  is  the  only  one  on  the  northera  slope  as  far 
as  I  know.  The  origin  of  the  supply  Issuing  from  the  Vento  Spring  has 
not  been  traced.  But  the  region  north  of  the  Almendares  River,  being 
shut  out  from  a  possible  contributing  source,  it  undoubtedly  derives  Its 
water  from  the  tongue  of  the  system  of  underground  streams  thrust  into 
the  northern  slope.  An  examination  of  the  best  available  map  and  the 
levels  of  the  Western  and  United  Havana  Railroads  make  It  seem  quite 
certain  that  the  Vento  Springs  derive  their  water  from  the  region  imme- 
diately south  of  Vento  and  north  of  Rincon  and  Bejucal.  This  region 
contains  various  sinks,  without  surface  outlets,  as  well  as  dry  sink-holes. 
A  notable  sink-hole  in  this  region  is  that  at  Aquada  on  the  United  Havana 
Railroad.  This  is  very  broad,  shallow  and  dry  during  the  dry  season,  but 
the  water  rises  to  stand  over  ten  feet  deep  on  the  railroad  track  during 
some  of  the  wet  seasons.  All  of  these  probably  drain  into  the  Vento 
Spring. 

It  behooves  the  health  authorities  of  the  city  of  Havana  to  exer- 
cise the  strictest  guard  over  the  region  between  Vento  on  the  north  and 
Rincon  and  Bejucal  on  the  south.  Any  contamination  of  sink-holes  in 
these  regions  is  sure,  during  the  wet  season  at  least,  to  contaminate  the 
underground  streams  leading  to  Vento.  An  examination  of  the  under- 
ground channels  in  the  Lost  River  region  of  Indiana  has  shown  the  main 
underground  channels  to  be  provided  with  nimierous  smaller  tributary 
channels  which  In  ordinary  weather  do  not  carry  water  but  which  do 
carry  water  into  the  main  stream  after  a  long  rain.  At  such  a  time  any 
filth  that  may  have  accumulated  in  any  of  the  sink-holes  over  one  of  the 
tributary  streams  is  sure  to  find  its  way  into  the  main  stream.  Tlie  same 
is  very  probably  true  of  the  Vento  supply,  although  on  account  of  the 
nature  of  the  region  it  is  not  possible  to  follow  the  underground  channels. 
At  present  some  of  the  sink-holes  between  Rincon  and  Vento  are  used  as 
cesspools  and  receivers  of  sewage. 
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Naezhosu;  or,  The  Apache  Pole  Game. 
Albert  B.  Reagan. 

[Abstract.    Original  in  possession  of  Bureau  of  American  Ethnoloflry.    Illustrations  used 
by  permission  of  Bureau.] 

Naezhosh  is  the  Apache  tribal  game.  It  Is  played  most  every  day 
from  early  morning  till  late  in  the  afternoon  by  the  men;  in  fact  they  do 
but  little  else,  except  hunt  horses  in  the  hills  and  drink  Indian  whiskey. 
This  game  is  sometimes  played  to  pass  time;  but  most  always  for  gain. 
The  Indians  often  bet  all  they  have  on  its  outcome,  and  then  having 
suffered  reverses,  they  brood  over  their  losses  in  sullen  silence.  Below 
is  a  description  of  the  game;  and  the  requisites— the  pole-stick,  the  pole- 
hoop,  and  the  pole-ground: 


1^  — ^mJM 


its^. 


Fig.  2. 


Fig.  1. 

Diagram  of  Polk  Sticks  and  Polk  Hoop. 
Fig.  1.    Pole  Stick.     The  grooves  b,  c.  d,g,  h;  th« 

spaces  e,  f,  i,  and  the  point  a  are  points  used  in 

the  game. 
Fig.  2.    The  Pole  Hoop,  etc.    The  spaces  1-4  and 

6-11  and  the  gr  ove  5  are  the  pointa  on  the  hoop 

used  in  the  game. 


The  Pole-Stick.— The  pole-stick  Is  a  willow  pole  one  and  one-half 
inches  in  diameter  at  the  larger  end.  It  tapers  to  a  point  at  Its  smaller 
end.  Its  length  Is  about  fifteen  feet.  It  is  made  in  three  sections,  the 
sections  being  spliced  together  with  sinew.  The  larger  end  of  this  pole 
is  called  the  counting  end.  On  it  are  several  transverse  grooves.  These 
grooves  together  with  some  of  the  intervening  spaces  are  the  points  on 
the  pole  used  In  the  game. 

The  Pole-hoop.— The  pole-hoop  Is  about  a  foot  in  diameter.  It  is  made 
of  a  willow  withe,  the  ends  of  which  are  tied  together  with  sinew.  A 
buckskin  cord  forms  a  diameter  to  it.  On  this  cord  are  strung  one  hun- 
dred and  one  beads,  one  large  center  bead  and  fifty  smaller  ones  on  each 
side  of  it.  These  beads  are  counts  used  in  the  game.  In  addition  to  the 
bead  counts,  the  hoop  rim  has  several  counts  on  it  They  are  its  trans- 
verse grooves,  together  with  certain  intervening  spaces. 
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The  Pole-ground.— The  pole-ground  is  a  leveled  spot  thirty-six  yards 
in  length,  by  six  yards  in  width,  laid  off  in  a  north  and  south  direction. 
At  its  center  Is  the  base,  usually  a  rock,  from  which  the  pole-hoop  is 
rolled  and  the  poles,  two  in  number,  are  hurled.  Nine  yards  both  to  the 
north  and  also  to  the  south  of  this  base,  are  three  hay  ridges,  the 
center  ridge  being  on  the  north  and  south  center  line  of  the  pole-ground. 
These  ridges  are  three  yards  long  and  the  distance  from  the  outer  edge 
of  the  east  ridge  to  the  outer  edge  of  the  west  ridge  is  five  feet.  The 
furrows  between  the  ridges  are  narrow.  It  is  into  one  of  these  furrows 
that  the  hoop  rolls,  under  which  the  poles  are  slid  before  the  points  are 
counted. 

Rolling  the  Pool-hoop.— In  rolling  the  pole-hoop  it  is  held  with  rim 
vertical  between  thumb  and  second  finger  of  the  right  hand,  it  resting  on 
the  extended  front  finger  over  which  it  rolls  when  sent  on  its  mission  of 
chance.  If  the  hoop,  when  rolled,  fails  to  enter  either  of  the  furrows,  a 
break  in  the  game  is  declared,  and  it  is  brought  back  and  rolled  again. 
On  entering  one  of  th«  furrows,  the  loose  hay  retards  its  speed,  and  Tt 
soon  falls,  to  be  slid  under  by  the  well  guided  poles.  The  hoop  Is  always 
rolled  twice  to  the  south  and  once  to  the  north,  and  so  on  for  hours,  till 
the  game  Is  finished. 

Hurling  the  Pole-stick.— The  pole-stick,  when  being  hurled,  is  held  so 
as  to  slide  through  the  left  hand.  The  propelling  power  is  the  right  hand, 
the  index  finger  being  placed  against  the  rear  end.  The  pole  being  dex- 
teriously  hurled,  slides  into  the  fuiTOW,  and  stops  with  the  larger  end 
beneath  the  hoop.    The  counting  then  begins. 

Counting  the  Points.— All  points  on  each  pole  that  fall  on  or  within  the 
rim  of  the  noop  are  counted  as  are  also  all  points  on  the  hoop-rim,  and 
all  the  beads  on  the  transverse  cord  which  fall  within  the  edges  of  either 
pole.  The  points  being  counted,  the  players  again  proceed  to  the  base 
and  play  again  as  before.  This  playing  is  continued  for  hours  till  one  of 
the  contestants  gets  the  number  of  points  agreed  upon  by  the  players  to 
constitute  a  game.  A  transfer  of  the  staked  property  follows.  Then  the 
betting  begins  for  a  new  game. 
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Tho  pole  field. 


Startinfr  the  pole  h«op.    The  beginning  of 
the  game. 


Ilucling  the  poles. 


Hurling  the  poles. 


The  poles  speeding  on  their  wny. 


The  hoop  rolls  wide  of  the  connting  field.  A 
break  in  th«  gam^. 
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Hooptnd  poles  entering  the  countinir  field.  Hoop  and  polos  after  motion  has  ceased. 

The  hoop  overlies  the  counting  ends  of  the 
poles.    The  counting  now  begins. 


Picking  up  the  polos  in  the  counting  field. 


The  game  begins  anew. 
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Geodesic  Lines  on  the  Syntractrix  of  Revolution. 

E.  L.  Hancock. 

Tlie  syntractrix  is  defined  as  a  curve  formed  by  taking  a  constant 
length,  d  upon  the  tangent  c  to  the  tractrix*.  Tlie  surface  formed  by  re- 
volving this  curve  about  its  asymptote  is  tlie  one  under  consideration.  We 
shall  call  it  S. 

Being  a  surface  of  revolution  it  is  represented  by  the  equations 
x=u  cos  V 
y=u  sin  v 

2     ^d  — v/d«  — u2 
Using  the  Gaussian  notationf  we  find: 

^^u^(d«-2cd)  +  cM^^^      ^^       ^^^    n^c^^ 
ti8(d«  — u2)  n/d«  — u« 

-^^usinTC^u,D^^'<^'-^:g)±gl\D-=:o,D-^^^^^^^ 
u/d«  — U2  '  U(d2  — u«)J         '  '  l/d«-u« 

^1 DD^^— D^2       (u«  — cd)[u>(d  — 20)  +cd»] 

^  — RiR2~   EG  — F2    —   (d*— u2)[u«(d  — 2c)-hc2d 

In  the  particular  surface  given  by  d=:2c  the  Gaussian  curvature  be- 
comes 2(u«-^] 


d2  — u« 
Here  d  is  positive,  and  since  d  >  u,  the  denominator  is  always  positive. 
We  get  the  character  of  the  curvature  of  different  parts  of  the  surface  by 
considering  the  numerator.    When  u*  =  d*.  2,  K = O,  i.  e. ,  the  circle  u  =  d  2 

-y^-z  is  made  up  of  points  having  zero-curvature.     When  u'  >  d*/2,  K  >  0, 

and  when  u^  <  dV2,  K  <  O. 
For  this  particular  surface 

H4  2u2  — d* 

E=  ,    „    "—      -,  F  =  o,  G  =  u«,  A  =  — s— 7^^=^  ^^  u  cos  v,  B  =  — 
4u2(d2  — u2)  2ui,/d2— u« 

2u*  — d*                                                 H4                                      u(2u2  — d« 
5£^_^.:^=.usinvC  =  o,  D= ? ,T>'  =  o,T>''=^\ 

To  get  the  geodesic  lines  of  the  surface  we  make  use  of  the  method  of 
the  calculus  of  variations  according  Weierstrass^.  This  requires  that  we 
minimize  the  integral : 

*  Peacock,  p.  175. 

t  Bianchi,  Differential  Geometrie,  pp.  61,  87, 105. 

g  Osgood,  Annals  of  Mathematics,  Vol.  II  (1901),  p.  105. 
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I  =^^2  /Edu«  -h 2F  du  dv -f  G  dv«.dt 


Denote  i/E  u'»  +  2  F  u'  v'  -f-  G  v'»  by  P.    Then  the  first  condition  for 
aminimom  of  I  isPv  — jr  Fv^  =  o|| 

Now,  in  this  case  Fv  =:  o,  so  that  -jr  Pv^r=  o 
Henee  Fv'=cJ,  or  substituting  the  values  E,  F  and  G  this  becomes 

n2   yl 


'^^-"  +u^r 


![ 

\4uMd=*— u,) 

When  i5  =  o,  v^=o,  hence  v= constant,  i.  e.,  the  meridians  are  geodesic 
lines. 

When  rf  =  o 

<*)    ^-J2uV(d^-u«)(u^::rdT)  +  ^' 
Making  the  substitution  u  =  l  t,  (1)  becomes 
f— ^d^t'dt 

-^2v^(t2  d^  — 1)  (1  — d2  t«)  • 

We  have  for  the  reduction  of  the  general  elliptic  integral 
♦R(x)=Ax4-h4Bx8-f  6Cx«-f  4B^x-|-A^ 
g^rrrAA^  — 4BB^  +  3C2 
g3  =  AcA^  +  2  BcB^  —  A'B2  —  AB^^  _  ^^ 

These  become  in  the  present  case 

R(t)  =  (t»d2  — 1)(1— cJn2)=:_a2d2t<+(d2  +  (52)t2  — 1 

((i2-}-(5«) 

«•  = 6 l~~6— J 

We  get  also 

R'(t)  =  —4  S^dH*  4-  2  (d2  +  tja)  t 
R'(t)  =  — 12  cJ^d^t^  4-  2  (d^  +  (J2 ) 
Making  the  substitution 

(3)     t_»  +  p^_^,^jj„^^jt 

Wliere  a  ia  one  of  the  roots  of  R(t),  say  1  d,  we  get 

*=i  + i_     , 

pu — pv  where  pv=:  1^2 (d^  —  5<J*) 


R  Kneser,  Variationsrecbnang.    Fv  denotes  function  t. 
*  Klein,  Ellip.  Mod.  Fnnctionen,  Vol.  I,  p.  15. 
t  Enneper,  Ellip.  Functionen,  1890,  p.  30. 
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Now,  since  ^^  =  VR{t)   we  get  from  (2) 


(4) 


Mr  1       '  f52((j2 j52\       — (d2 (5*)« 

2  J  '  2^  pu  — pv        7 ~z 

J      L  If  (pti_pv)2j 


Noting  that  in  the  present  case 

p^^  v=— <5Md*  — cT2) 
and  remembering  that 
(P^v)' 


p(u  +  v)— p)n  — V)  — 2p  V- 


pu  —  pv)*      1 V     I     /      1-/  1'  p^  —  py 

(4)  becomes 

v  =  ^J[— (J«  +  p(u  +  v)  — p(u  — V)— 2pv]dn  +  t5' 

The  functions  ^^  may  be  expressed  in  power  series.  We  have  then  the 
geodesic  lines  given  by  tlie  equations 

V  =  f(t)+cK 

1 

^=-t 

The  constant  cJ^  being  additive  has  no  effect  upon  the  nature  of  the 
geodesies.  It  determines  their  position.  All  lines  given  by  6^  may  be 
made  to  coincide  by  a  revolution  about  the  z-axis.  Tlie  curves  may  be 
completely  discussed  when  (5^  =  o. 

Since  the  parameter  lines  of  tlie  surface  consist  of  geodesic  lines 
through  a  point  and  their  orthogonal  trajectories  E  may  be  taken  equal  to 
unity.*    Edu*  =  du^2 

Hence  -  1  log   f^  +  ^^^^^^1  -  u^  or  u=d  sech  ^ 
2  I  u  )  d 

Because  of  tlie  relations  of  the  surface  to  the  pseudo-sphere  it  may  be 
represented  upon  the  upper  part  of  the  Cartesian  planet.  The  relation  be- 
tween the  surfaces  is  given  by  the  equations 

v=v^ 

c     / 


*  Knoblauch,  Krummcn  FlHchen,  p.  49. 
t  Bianc'hi,  Differential  Geoiuetrie,  p.  419, 
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where  u  and  t  are  co-ordinates  of  points  on  the  psendo-sphere  and  u^  and 
r'  co-ordinates  of  points  on  S.  Tlie  equations  of  transformation  from  S  to 
the  plane  are 

v  =  x 

—  u 

c  e    =y 

The  real  part  of  the  surface  being  represented  on    the  strip  included 
between  y  =  c  and  y  =  c/e. 


Comparison  of  Gauss'  and  Cayley's  Proofs  of  the  Existence 

Theorem. 

O.  E.  Glenn. 

[By  title.] 


Motion  of  a  Bicycle  on  a  Helix  Track. 
O.  E.  Glenn. 


The  equation  of  the  helix  surface  may  be  conveniently  expressed  in 
nirface  co-ordinates,  thus : 

x  =  rcosu  =  fi  (ru) 

y  =  r  sin  u  ~  f2  (ru) 
in  which  r  represents  the  distance  of  a  point  from  the  z  axis,  and  u  the 
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angle  between  the  x  axis  and  the  projection  of  r  upon  the  (xy)  plane;  b 
being  a  constant. 

It  will  be  assumed  here  that  there  is  a  force  of  friction  equal  and 
opposite  to  the  centrifugal  force,  of  a  particle  (or  wheel)  moving  down  the 
surface,  under  the  action  of  gravity  (g).  If  these  equal  and  opposite  vec- 
tors be  introduced,  the  problem  reduces  to  that  of  determining  the  motion 
of  a  particle  (or  wheel)  on  a  fixed  smooth  surface. 

The  general  equation  of  kinetic  energy*  is, 

/■ix     J  /I      «x        f^tdfi  ,  ^dfs  ,  r^dfsi  ,     ,    f-v-dfi  ,  ^dfi  ,  ^dfsi  , 

where  m  represents  the  mass,  v  the  velocity  and  X,  Y  and  Z  the  axial  com- 
I>onents  of  the  impressed  forces. 

Denoting  the  angle  between  the  [  xy  ]  plane  and  the  tangent  plane  of 
the  surface  by  a  there  results : 

(2)  X=mgsinacosacosu~mg — ^ — cosu. 

^  .  .  sin2a   . 

Y=mgsmacosasinu^mg-  smu. 

Z  =  mg. 
And  equation  (1)  reduces  to 

J  /  1       .X        r    sin 2 a       ,      ,      8iu2a   .   ,    1      , 
d  (  Jmv* )  =    g  -  -  2  -  ^^s  ^-hS  — o —  ^^^  u   m  dr. 

,    r        sin2a     .  ,      8in2a     .  ,  gbl      , 

+    — g    -A— r  smu  cosu  4  g — -  —  rsinucosu-j-—-   mdu;or, 

(3)  d(imv')=m[g?H^/i^j"dr  +  ^|5dn. 

But  the  angle  a  equals, 

27rr 
a  =  cos~*  —7- 

l/47r2r»-hb» 

-----  sin2a  2rrrb  ,  .         ,„^ 

Whence  — r^ —  =  sm  a  cos  a  =  5  -  -    ,  -  -  -  ^  and  from  (3). 

Tliis,  upon  integration,  gives, 


(5)    v«  =  |hog 


r«4-^- 


Kb 
+  ^^u,  the  initial  conditions  being  v==0 


and  r=ro  when  ur^O. 


*Ziwet  Mechanics,  p.  103,  Vol.  III. 
t  These  are  partial  derivatives. 
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j^ow  V  —  ^   ^   dt  ^  du  dt  I   ^  I  dr  dt  ^  du  dt  i    ^  I  dr  dt  ^  du  dt  J 
in  which  t  represents  tlie  time  and  v  the  velocity.    Therefore, 

f  dr  .       du]  *  ,    r  .       dr  ,  du] »  ,    r  b  dui  ^ 

=isr+(-+r.ii¥.r- 


,  gb  rdr]  '  ,   f  ,   ,    b«  wc 


From  (5)  and  (6). 


(7)    l^og 


r         b^ 

r^  -!-  — - 


rdui 
_  Idt. 

'  U 

This  is  the  differential  equation  of  the  motion. 
Its  integral  famishes  solutions  of  the  following : 

1.  Wliat  is  the  time  of  descent? 

2.  What  is  tlie  equation  of  the  curve  of  quickest  descent? 

3.  Wliat  is  the  space  passed  over  in  a  given  time? 

4.  What  is  the  velocity  at  any  instant? 

5.  Wliat  is  the  normal  pressure  on  the  surface? 

Problem:  A  wheelman  rides  down  a  lielix  surface  along  the  line  of 
pitch  30®,  keeping  Ids  wheel  at  a  constant  radial  distance  of  30  feet.  Find 
the  time  of  descent  and  his  velocity  upon  reaching  the  ground ;  the  helix 
making  one  complete  turn. 

Since  r  is  constant  and  equal  to  r^,  we  have: 
(8)    r=:ro=30. 

b=27rrtan 300  =  3.1416X60  + J /^  =  108.824. 
g  =  32. 
Equation  (7)  now  becomes, 

Substituting  from  (8) 

dur      32X106.82      ]i.-~      or.^— 
dt  ■"  U.1416X  1199.982 J    ^^i—  w^^- 

2     /— laTT      200  / 

.' .  t  =  -^  y  u       =  -gg  V  2  X  3.1416  =  6.2  seconds  —  time  of  descent. 

From  equation  (4). 

^"^^^^1416^  v^  u"  =  V^  X  108.824  =  83.4  ft.  per  second  =  velocity 
at  bottom. 

*Partial8. 
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It  may  be  observed  tliat  the  velocity  is  the  same  as  that  acquired  by  a 
body  falling  through  the  lieight  b,  and  is  independent  of  the  radial  dis- 
tance, r.  The  time  of  descent  is  directly  proportional  to  r;  and  botli  are 
independent  of  the  weights.    That  is,  we  liave  the  theorem : 

Motion  on  the  heliv  surface  h  equivalent  to  tfuit  on  the  incline  plane ,  when  r  is 
constant. 


A  Generalization  of  Fermat's  Theorem. 

Jacob  Westlund. 

Consider  the  function 

ji(A2  ji.(A) 

.tx      -p  ^  n(A)  n(P»)  n(PO\ 

n(A)  n(A) 


/     n(P.P,)  \  ,  ^  i     ii(P»P,  ...Pi) 


..  +(-1)    « 

where  a  is  any  algebraic  integer  and  A  any  ideal  in  a  given  algebraic 
number  field,  Pi,  ...  Pi  are  the  distinct  prime  factors  of  A,  and  n(A)  de- 
notes the  norm  of  A.  Tlie  theorem  which  we  shall  prove  is  that  F(  a ,  A) 
is  always  divisible  by  A. 

For  the  case  when  a  and  A  are  rational  integers  several  proofs  of  the 
divisibility  of  F(a,  A)  by  A  have  been  given*. 

When  A  is  a  prime  ideal  the  function  F(«,  A)  reduces    to   o"^^)  —  a, 
which,  as  we  know,  is  divisible  by  A. 

Let  us  first  consider  the  case  when  A  =  Pj*,  where  Pi  is  a  prime  ideal 
of  degree  f,  and  pi  tlie  rational  prime  divisible  by  Pi.     Then 


fsi          r(«i 

F(«, 

?«■)=«-  -«'" 

But 

fCSi 
Px 
a 

-I) 

(Plf— 1)                                      a 

-_-l,modP^ 

and 

f(»l-l) 

Pi 

p»               ,  ^. 

hence 

(2)     F(«,  P^)~o,modPj. 

Now,  suppose  AmB.P^*  where  B  is  any  ideal   not  divisible  by  Pi. 
Then  we  can  easily  derive  the  following  relation: 
fii  f(»i-i) 

FCa"'.     B)-F(«.    B.P?')  =  F(a'"  .    B), 


*  Dickson,  Annals  of  Mathematics,  2d  Series,  Vol.  1. 1899,  p.  31. 
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or 

f«i  f(«i-i) 

(3)  F(«,BP^)-F(a'*\     B)^F{a'  ,    B). 
If  we  let  B  =  P^'  we  get  from  (3) 

f8l  f(«I~l) 

F(«.  i1'i1')=F(«'",  p!') -?(«"'      ,  P?') 

and  hence  by  (2) 

(4)  F(a,   P^P!*)=0,modPf 
By  a  similar  reasoning  we  also  get, 

(5)  F  (  a,  P^  P^  )  =  Omo  d  P^  and  hence  by  (4)  And  (6) . 

(6)  F(a,  P?  P!^)=OmodPj-pf\ 

We  now  assume  that  for  an  arbitrary  a  the  function  F  («,  A)  is  divis- 
ible by  A,  then  if  P  be  any  prime  ideal  not  contained  in  A  we  have  by  (3) 

F(a,  AP-)=F  («'*', A)  — F  (a^   *     \A)andhence, 

(7)  F(a,   AP*)— OmodA. 

Now  let  A  =  CQ»  where  Q  is  a  prime  ideal  and  G  prime  to  Q.     Then, 

F(a,  AP')  =  F(a  "*  ,CP')  — FCa"*  ,  CP-)  where  q  is  the  ra- 
tional prime  divisible  by  Q  and  t  the  degree  of  Q,  and  since  by  our  assump- 
tion the  two  terms  on  the  right  side  are  divisible  by  CP»  it  follows  that, 

(8)  F(  a,  AP*)  =0  mod  CP«,  and  hence, 

(9)  F(a,   AP-)  —  0  mod  AP*. 

Hence  if  F(  «,  A)  is  divisible  by  A  when  A  contains  n  distinct  prime 
factors  it  is  also  divisible  by  A  when  A  contains  n-|-l  distinct  prime 
factors.  Making  use  of  (4)  we  then  find  that  F(  a,  A)  is  divisible  by  A 
for  any  A. 


On  the  Class  Number  op  the  Cyclotomic  Xumberfield 

K 


-2  7ri 


Jacob  Westlund. 

[By  title.] 

[Will  appear  in  Transactions  American  Mathematical  Society,  Vol.  IV:  2.] 
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Photographic  Observations  of  Comet  C,  1902. 
John  A.  Miller. 

Comet  c  (Perriue)  1902,  was  photographed  here  on  every  clear  night 
from  October  5  to  October  22,  clouds  preventing  either  earlier  or  later 
ones.  With  few  exceptions  two  photographs  were  made  on  each  night 
One  photograph  being  made  with  a  portrait  lens  built  on  the  Petzval 
system,  but  afterward  refigured  by  Brashear.  This  lens  had  an  aperture 
of  twelve  centimeters  and  a  focal  length  of  fifty-five  centimeters.  The 
other  photograph  was  made  with  an  old  "tintype"  lens  which  Mr.  W.  A. 
Cogshall  rescued  from  a  photograph  gallery  here  and  which  performs 
surprisingly  well.  This  lens  has  an  aperture  of  5.5  centimeters  and  a 
focal  length  of  twenty-two  centimeters. 

The  taU  of  this  comet  was  exceedingly  faint,  so  faint  that  it  was  with 
difficulty  that  it  could  be  photographed  at  all.  Each  of  the  photographs 
showed  two  streamers,  a  long  one  nearly  straight  and  a  shorter  one  more 
sharply  curved.  The  greatest  length  of  the  short  tall  was  shown  on  the 
photograph  of  October  6.  It  was  then  l.^'S  long,  while  on  October  22  It 
did  not  exceed  one-half  degree  in  length.  On  October  5  the  long  sti^amer 
subtended  3.*2.  Each  succeeding  photograph  showed  the  streamer  longer 
until  on  October  22  It  subtended  an  angle  of  8.°4.  In  the  foUowing  table 
I  have  shown  the  results  obtained  by  measuring  five  of  the  photographs, 
which  represents  fairly  well  the  behavior  of  the  comet 

In  this  table  T  is  the  central  time  of  exposure;  L,  the  length  of  the 
long  tail  in  degrees;  S,  the  length  of  the  short  tail  in  degrees;  N,  the  num- 
ber which  when  multiplied  by  the  cosine  of  the  angle  between  the  direc- 
tion of  the  comet's  tail  and  the  radius  vector  from  the  sun  to  the  comet 
gives  the  length  of  the  long  streamer  in  terms  of  the  mean  distance  of 
the  earth  from  the  sun: 


b.m.  h.  m. 
October  5,8:10—  9:00. 
October  6,8:00  —  11:45. 
October  7,6:00-  7:20. 
October  20,  6:00—  7:20. 
October 22, 6:15-  7:45. 


i  ^■ 

S. 

3.2 

1.0 

3.2 

1.8 

3.8 

1.5 

6.1 

1.2 

8.4 

.02»4 
.0383 
.0323 
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The  Genus  Puccinia. 
J.  O.  Arthur. 

The  present  paper  is  a  continuation  of  two  previous  attempts  to  bring 
to  the  notice  of  this  society  something  of  the  efforts  that  are  l>eing  made 
to  devise  a  workable  method  that  will  eventually  lead  to  a  stable  nomen- 
clature for  plants.  The  necessity  for  having  one  authoritative  name  for 
each  species  and  genus  of  plants  is  conceded  by  all  botanists.  The 
methods  pr(^>08ed  for  arriving  at  this  desirable  state  are  various.  It  is 
evident  that  nomenclature  will  never  become  stable  if  left  to  itself,  that 
is,  to  the  judgment  of  the  individual.  There  must  be  rules  of  procedure 
which  most  botanists,  if  not  all,  will  feel  bound  to  respect 

The  wise  formulation  of  such  rules  and  the  impress  of  authority, 
which  they  must  necessarily  bear,  are  difficult  to  secure.  Were  there  an 
intcmational  organization  of  recognized  competency  to  take  up  the  matter, 
the  way  would  seem  easy.  In  the  absence  of  such  a  body,  suggestions 
and  attempts  must  be  expected  from  various  sources,  which  may  finally 
crystallize  into  a  form  which  the  botanical  world  at  large  will  accept. 

American  botanists,  acting  through  the  American  Association  for  the 
Advancement  of  Science,  promulgated  the  Rochester-Madison  rules  of 
nomenclature  in  1892-93.  These  rules,  after  the  test  of  a  decade,  have 
been  somewhat  modified  and  extended,  and  today  represent  the  most  care- 
fully considered  and  most  practical  scheme  for  securing  uniformity  of 
procedure  in  naming  plants  that  has  yet  been  brought  forward.  What- 
ever may  be  thought  of  these  rules,  or  of  any  other,  it  is  certainly  the 
part  of  wisdom  to  test  their  applicability,  and  lend  a  hand  to  their  im- 
provement 

In  order  to  illustrate  the  American  rules  I  propose  to  take  the  very 
interesting  case  of  the  genus  Puccinia.  As  the  name  is  generally  used  it 
embraces  about  one  thousand  species  of  plant  rusts,  which  are  character- 
ized by  having  free,  two-celled  telentospores.  In  my  paper*  of  four  years 
ago  I  pointed  out  that  according  to  the  Kuntzean  rules  of  nomenclature 
this  generic  name  should  be  transferred  to  the  cedar  apple  rusts,  to  re- 
place Oymtiosporanifium,  a  name  that  has  been  in  use  since  1805.  In  my 
second  paper,t  presented  two  years  later,  I  showed  that  if  we  accept  the  ' 


^  Indiana  plant  rusts,  litt«d  in  accordance  with  latest  nomenclature.  Proceedingi 
Indiana  Academy  of  Science  for  1896:174-186. 

t  Generic  nomenclature  of  cedar  apples.  Proceedings  Indiana  Academy  of  Science 
for  1900:131-136. 

6— Academy  of  Science. 
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first  species  publlshtMl  under  a  new  genus  as  tbe  type  species  to  which 
the  genus  is  to  be  invarial)ly  ancboreil,  and  from  which  its  essential  char- 
acters are  to  be  drawn,  the  ce<lar  r.pplos  must  be  listed  under  the  I.inna^an 
genus  Tremella,  while  the  fate  of  the  name  Puccinia  was  left  in  doubt 

In  the  meantime  the  amended  rules  of  nomenclature  by  the  American 
Committee  have  been  distributed,  and  although  these  recognize  the  great 
value  of  types,  a  specimen  used  by  the  author  as  type  of  the  species,  and 
a  species  as  type  of  the  genus,  they  provide  other  ways  of  determining 
the  type  of  a  genus  than  always  taking  the  first  species  named  under  it. 
The  new  rules  require  that  the  intent  of  the  author,  or  if  that  is  not 
ascertainable,  the  usage  of  his  followers,  shall  l>e  respected. 

If  we  examine  the  status  of  the  three  genera.  Trcmella,  Oymtiosporan- 
gium  and  Puecinia,  under  tiie  present  rules,  we  will  find  that  the  first 
becomes  a  genus  of  algie,  not  longer  to  be  included  among  the  fungi,  the 
second  is  restored  to  the  position  it  has  long  occupied,  while  the  third 
is  well  nigh  lost  in  the  toils. 

The  name  Puccinia  was  introductMl  into  botanical  literature  by  Michel! 
in  1729.  and  is  consequently  pre-I.inna*an.  It  was  employed  by  Haller 
in  two  different  works  prior  to  1753,  tiie  initial  date  for  the  operation  of 
the  law  of  priority,  and  by  the  same  author  in  his  Historia  stirpitim  itidi- 
gennrum  Hch'ctiw  inchoata  (Vol.  Ill,  p.  120)  of  17(i8.  The  last  work,  how- 
ever, does  not  employ  binomial  names,  and  is  not  to  be  used  in  establish- 
ing modern  nomenclature.  Another  early  author,  who  cites  the  name 
Puccinia,  is  Adanson  in  his  Families  </r.«f  Plantcs  (Vol.  II,  p.  8)  of  1763.  He 
adopts  both  the  name  and  the  description  of  the  genus  from  Micheli,  but 
does  not  mention  any  species.  There  is  a  failure,  therefore,  to  establish 
the  genus  on  account  of  the  lack  of  a  type  si)ecies. 

The  next  oldst  author  to  employ  the  name  is  Willdenow  in  his  Flor<B 
licrolincnsis,  of  1787.  ^^'illdeuow  characterizes  his  genus  Puccinia  as  fol- 
lows: **Corpus  cijlindraceum  scminibus  caudal  is  radiatim  positis,  clasiicc 
crsilicnlibus  fa  return.'*  lender  this  genus  he  places  a  single  species, 
Puccinia  simplex,  which  is  described  as  *7\  corporc  cylindrico  simplicissitno 
ohtuso.''  It  is  said  to  occur  on  the  trunks  of  plum  tre^s  (Prunus 
armcniaca)  in  autumn,  and  to  l)e  rare  in  the  vicinity  of  Berlin. 
Although  reference  is  made  to  Micheli,  yet  careful  comparison  shows  con- 
clusively that  \Villdenow*s  plant  was  different  from  that  of  the  Italian 
author.      Moreover,    it    could    not   have    been    one    of   the    cedar   apples 
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(Gymnosporanoium ),  as  pointed  out  by  Magnus.*  for  tbey  neither  grow 
upon  the  plum  nor  produce  their  spores  in  autumn.  Further  confirmation 
of  this  is  found  in  Uoth*8  FUjrct  Otnnanicfr,  the  first  volume  of  which  was 
issued  the  year  following  the  appearance  of  Willdenow's  work.  In  this 
volume  (p.  547)  Puceinia  simplex  is  given,  and  credited  to  Willdenow,  with 
no  reference  to  Micheli,  while  a  few  pages  farther  on  in  the  volume  the 
common  cedar  apple  of  Euroi)e  is  listed  as  Tremella  juniperina.  The  two 
were  evidently  considered  by  the  author  to  be  distinct  fungi. 

There  seems  to  he  no  doubt,  that  according  to  our  present  form  of 
procedure,  we  must  consider  that  the  genus  Puceinia  was  established  by 
Willdenow  In  1787,  with  the  single  species,  P.  simplex,  a  species  that  does 
not  belong  to  the  Uredinew,  What  fungus  Willdenow  had  in  hand,  I  am 
not  prepared  to  say.  The  description  fairly  well  applies  to  Comularia 
Per$icw  (Schw.)  Sacc.,  but  that  is  a  North  American  fungus,  common  in 
America  but  not  yet  reported  from  Europe.  So  far  as  our  present  pur- 
pose is  concerned,  however,  it  Is  enough  to  know  that  the  type  of  the 
genus  Puceinia  is  not  uredineous.  Therefore,  the  largest  and  best  known 
genus  of  plant  rusts,  the  one  that  includes  the  chief  economic  species, 
drops  entirely  out  of  the  extensive  family  of  the  Vredinew.  Probably 
Doctor  Kuntze  is  to  l>e  followed  in  placing  under  Dicwoma  the  species 
that  have  heretofore  been  listed  under  Puceinia,  as  I  have  already  pointed 
out  in  my  preceding  paper  before  the  Academy. 

Whether  this  is  the  final  word  regarding  the  genus  Puceinia,  and  the 
fungi  which  it  has  been  used  to  cover,  yet  remains  to  be  seen.  It  may 
appear  foolish  to  some  to  relegate  to  obscurity  a  well  known  and  long 
established  name,  upon  what  seem  to  be  technical  grounds.  But  the 
loss  of  a  familiar  name  should  not  stand  in  the  way  of  the  introduction 
of  definite  rules  which  will  lead  to  a  reasonably  permanent  nomenclature. 
What  is  most  desired  is  that  the  period  of  trial  and  transition  shall  be  as 
short  as  possible,  and  to  assist  in  bringing  this  al)out  the  study  of  the 
genus  Puceinia  is  herewith  presented. 


*  Bot.  Centr.,  Vol.  LXXVII,  p.  5. 
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Forestry  Conditions  in  Montgomery  County,  Indiana. 
Samuel  J.  Record. 

The  recent  interest  in  forests  and  forestry  problems  in  Indiana  makes 
it  very  important  that  every  one  collecting  accurate  information  regard- 
ing the  forestry  conditions  in  any  part  of  omr  commonwealth,  present  in 
as  complete  a  manner  as  possible  everything  that  may  be  of  general 
importance  in  arousing  public  interest  and  at  the  same  time  serve  as  a 
basis  for  intelligent  work  in  that  particular  part  of  the  State. 

The  writer  has  studied  with  some  degree  of  thoroughness  the  condi- 
tions in  Montgomery  County,  which  conditions,  as  revealed  by  the  follow- 
ing facts,  demonstrate  the  very  serious  nature  of  the  problems  we  are 
confronting  and  the  lines  for  future  work. 

Montgomery  County  is  located  in  the  middle  western  part  of  the  State 
and  contains  504  square  miles,  or  322,560  acres.  Owing  to  its  large  size, 
its  prominent  location  and  the  diversity  of  its  surface  and  soil  it  may 
well  be  considered  as  a  typical  section  of  the  central  part  of  Indiana. 
Hence,  what  may  be  said  of  the  forestry  conditions  and  the  plans  and 
possibilities  of  its  reforestation  may  in  a  general  way  be  considered  true 
of  the  whole  central  portion  of  the  State. 

The  surface  of  the  county  is  pleasantly  di^'ersified.  The  western  and 
central  part  near  the  principal  streams  is  hilly  and  broken,  in  the  north 
central  it  is  gently  undulating  and  at  the  east  and  southeast  flat  and  level. 
The  northern  part  of  the  county  is  notably  a  prairie  region,  level  or  gently 
rolling. 

The  drainage  takes  direction  from  the  dip  of  the  underlying  rocks 
generally  a  little  west  of  southwest  The  main  stream  is  Rock  River  or 
Sugar  Creek,  which  enters  south  of  the  northeast  corner  and  traversing 
the  central  area,  passes  out  six  miles  north  of  the  west  corner  of  the 
county.  Its  tributaries  from  the  north  are  Black  and  Lye  creeks;  from 
the  south,  Offield,  Walnut  and  Indfan  creeks.  The  southern  and  south- 
eastern parts  are  drained  by  Big  and  Little  Raccoon  creeks  and  at  the 
southwest  by  Coal  Creek,  which  flows  directly  into  the  Wabash. 

The  early  settlers  found  the  county  one  vast  forest,  broken  only  by 
the  wind  swept  streak  of  the  cyclones  or  the  marshy  land  of  the  prairies. 
So  dense  was  the  wilderness  that  their  way  had  to  be  cut  with  the  axe. 
Trees  and  saplings  were  cut  and  their  trunks  made  into  corduroy  roads. 
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Everywhere  were  the  most  valuable  varieties  of  forest  growth*  such  as 
the  oak,  walnut,  ash,  poplar,  cherry,  maple,  elm,  hickory,  beech,  mulberry, 
bnckeye,  locust,  willow,  sycamore,  cedar,  and  some  hemlock,  each  tower- 
ing and  climbing  and  ever  contesting  for  the  necessary  light  of  the  sun. 
The  lower  branches  were  of  little  use  in  the  shade  and  soon  died  away, 
thus  by  the  natural  pruning  leaving  the  stem  of  the  tree  smooth  and 
onbranched. 

To  appreciate  something  of  the  size  of  these  giants  of  the  forest  we 
need  but  note  the  following: 

Common  Name.  Diameter, 

Burr  Oak    7 

White  Oak   6 

Black   Oak    6.5 

Red  Oak   ^        7 

Black  Walnut   7 

Poplar  8 

Sugar  Maple   5 

All  the  ground  was  covered  with  underbrush  and  litter  which  had 
been  accumulating  for  ages,  producing  a  deep,  rich  loam  which  is  still 
evident  in  the  richness  of  the  cultivated  fields.  Here  were  myriads  of 
birds  making  their  homes  in  the  kindly  shelter  of  the  trees,  and  in  turn 
destroying  the  multitude  of  insects  which  threatened  the  life  of  the  forest. 
Thus  when  we  closely  examine  the  natural  conditions  we  find  the  forest  is 
a  unit,  a  natural  community  in  which  each  factor  plays  its  part.  An 
equilibrium  is  established,  the  result  of  the  adaptation  of  each  element 
to  its  environment;  and  when  this  equilibrium  is  disturbed  the  result  is 
an  undue  development  of  one  factor  and  consequent  suppression  of  others. 
In  this  instance  thoughtless  man  has  destroyed  the  equilibrium,  and  the 
drying  up  of  the  wells  and  streams,  the  decrease  in  fertility  of  the  fields 
and  loss  to  our  crops  are  a  few  of  the  disastrous  results. 

Now  but  little  remains  to  remind  us  of  the  luxuriant  forests  of  this 
county  sixty  years  ago.  Here  and  there  are  scattered  patches  of  wood- 
land standing  like  islands  in  a  wide  sea  of  clearing,  and  most  of  these  so 
thinned  and  mutilated  that  they  can  scarcely  be  called  forests  at  all. 
To  the  student  of  such  affairs  the  destruction  of  this  once  mighty  forest 
has  all  the  featmres  of  a  long  continued  tragedy.  It  is  a  crime  against 
the  past,  present  and  future,  a  crime  which  may  never  be  forgiven  nor 
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forgotten.  Though  undoubtedly  required  by  the  necessities  of  eivilizatiaH 
and  population,  it  has  been  carried  too  far,  and  future  generations  may 
have  to  curse  the  wanton  waste  of  the  past  Our  fathers  had  a  constant 
grrudge  against  trees.  The  best  were  cut  into  rails  or  hewed  into  sills, 
or  used  for  firewood.  Regular  logging  bees  were  held  and  tree  after 
tree  was  cut,  rolled  together  and  burned.  There  is  not  a  farm  In  the 
county  today  but  would,  if  left  in  timber,  have  been  worth  six  times  its 
present  value.  And  worst  of  all,  this  same  policy  is  being  continued. 
Every  year  forest  owners,  either  through  carelessness  or  ignorance,  are 
wasting  valuable  property.  Concerning  the  market  value  of  the  various 
crops  which  the  farm  produces  the  farmer  is  usually  posted,  but  concern- 
ing the  market  value  of  the  various  trees  making  up  his  timberland  he  is 
usually  ignorant.  The  amount  of  timber  that  has  been  allowed  to  go  to 
utter  waste  in  the  past  histoiy  of  the  county,  because  of  the  failure  to 
appreciate  the  true  value  of  forests,  would  have  been  sufficient,  had  it 
been  preserved  and  sold  at  current  prices,  to  have  paid  for  every  acre 
of  land  in  the  county.  Save  for  occasional  groves,  almost  all  the  black 
walnut  has  been  removed  l>ecau8e  of  its  great  value,  and  yet  on  every 
farm  in  the  county,  rows  of  rail  fences  built  of  black  walnut  and  poplar, 
puncheon  floors,  rafters  of  old  barns  and  sheds  attest  to  its  reckless  use 
In  the  past. 

In  this  country  where  all  the  land  is  in  the  hands  of  private  owners, 
nothing  can  be  done  save  through  the  intelligent  co-operation  of  land 
owners. 

No  land  in  the  county  has  been  reforested  by  artificial  means.  A  num- 
ber of  farmers,  however,  maintain  groves  of  catalpa  and  black  locust 
which  furnishes  material  for  posts  and  poles.  Numerous  instances  could 
be  cited  where  a  few  acres  of  black  locust  furnish  a  constant  supply  of 
posts  for  the  fencing  of  farms  containing  hundreds  of  acres  each.  Such 
groves  are  easy  to  propagate  and  furnish  the  best  of  posts,  which  can 
not  be  purchased  on  the  market  for  less  than  thirty  cents  each  line  post. 
The  catalpa  gi-oves  have  not  proved  so  successful,  owing  in  some  instances 
to  the  planting  of  catalpa  bignonoides  which  is  of  small  growth,  crooked 
and  seldom  forming  a  well-shaped  tree.  The  valuable  variety  to  plant 
is  C.  speciosa,  which  is  a  very  rapid  grower  and  furnishes  wood  valuable 
for  posts,  ties,  telegraph  poles  and  lumber. 

Not  only  has  tliere  been  no  planting  of  forest  tracts,  but  there  has 
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been  a  constant  cutting  off  of  the  remaining  timberland.     The  following 
figures  from  the  statistician's  report  shows  this  condition: 

1881 07,574  acres  timberland. 

1882 6*2,983  acres  timberland. 

1883 <W),390  acres  timberland. 

1884 (K),451  acres  timberland. 

1885 4t>,508  acres  timberland. 

1886. 44,183  acres  timberland. 

1900 7,184  acres  timberland. 

The  discrepancies  in  the  early  returns  are  due  to  inaccurate  data;  the 
later  reports  are  more  reliable.  They  are  suflacient  to  show  the  vast 
decrease  in  our  forest  area.  In  fifteen  years  30,324  acres  of  timber  was 
removed  at  the  rate  of  2,(J21  acres  per  year.  If  this  rate  were  kept  up  all 
the  remaining  timl)erland  would  be  deforested  in  2.7  years,  but,  of  course, 
the  decrease  in  the  amount  and  value  of  the  timber  would  tend  to  lessen 
the  annual  rate  of  removal. 

The  census  report  for  1900  states  that  the  number  of  acres  in  timber 
but  not  In  pasture  land  in  Union  Township  is  2,240.  Much  of  this,  how- 
ever, is  in  small  lots  or  groves  and  has  had  most  of  Its  best  timber  re- 
moved. This  2,240  acres  is  but  3.1  per  cent,  of  total  area  of  the  township 
and  is  divided  into  108  tracts  or  lots,  only  thirty-seven  of  which  contain 
twenty  acres  or  more.  Of  this  latter  number  only  eighteen  contain  as 
much  as  forty  acres,  and  only  one  of  100  acres. 

Ripley  Township  is  rugged  and  broken  toward  the  south  and  has  re- 
maining a  larger  proportionate  acreage  of  forest.  There  are  twenty-six 
tracts  of  twenty  or  more  acres  reported,  making  a  total  of  1,273  acres, 
comprising  59  per  cent,  of  the  total  area.  Much  of  this  land  is  covered 
with  beech,  which,  however.  Is  not  a  very  profitable  timber.  The  soil, 
especially  toward  the  southern  part,  is  generally  poor  clay,  and  if  stocked 
with  young  trees  would  soon  bring  much  more  than  can  be  realized  from 
the  same  ground  at  present. 

Brown  Township  is  also  much  broken  along  the  course  of  Sugar  Creek. 
Only  fifteen  tracts  of  over  twenty  acres  were  reported,  but  most  of  these 
areas  are  large,  giving  a  total  of  950  acres  or  2.7  per  cent.  Much  of  this 
timber  is  beech,  though  white  oak  is  also  abundant.  The  region  near 
the  mouth  of  Indian  Creek,  known  as  Pine  Hills,  is  covered  with  pine  and 
hemlock.     Some  of  these  trees  are  very  large  with  straight,  towering 
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stems  reaching  to  lofty  heights.  Hundreds  of  seedlings  are  growing 
everywhere  and  if  left  alone  will  perpetuate  the  excellent  forest  condition 
now  prevailing.  Farther  down  the  stream  are  the  "Shades  of  Death."  an 
area  of  200  acres  in  virgin  forest,  especially  noted  for  its  beautiful  scenery. 
The  sides  and  slopes  of  the  sharp  hills  and  promontories  are  covered  with 
a  thick  growth  of  evergreen  hemlocks  and  cedars  and  the  tip-top  heights 
with  pines  which  lift  their  foliage  200  feet  above  the  brook,  averting  the 
sun's  rays  and  tilling  the  deep  chasm  with  a  gloom  typical  of  the  "Valley 
of  the  Shades."  Here  one  sees  typical  forest  conditions,  the  forest  litter 
holding  the  moisture  and  feeding  gradually  the  many  pure,  cold  spripgs. 
This  land,  if  deforested,  would  be  worth  practically  nothing,  but  under 
proper  management  a  large  return  could  be  secured  annually  from  the 
timber  growing  there.  This  area,  however,  has  been*  recommended  by  the 
State  Forester  as  a  forest  reserve  with  the  purpose  of  increasing  its  effi- 
ciency as  a  park.  Dr.  Henry  Moore,  of  Irvington,  Indiana,  was  chosen 
president  of  the  board  of  control.  No  other  recommendations  have  been 
made. 

Walnut  Township  reports  fifty-eight  forest  tracts  containing  a  total 
acreage  of  4,493  acres  of  20  per  cent,  whole  area.  These  forest  tracts  are 
comparatively  large,  thirteen  of  them  containing  100  acres  or  over. 

Franklin  Township  reports  eleven  forest  tracts,  of  twenty  acres  or 
over,  making  a  total  of  420  acres,  or  2  per  cent.  The  areas  are  small  and 
most  of  the  good  timber  has  been  removed.  The  boulder  trail  passes 
through  the  western  portion  of  the  township  and  the  land  in  its  vicinity 
would  be  worth  much  more  if  properly  covered  with  timber  than  it  is  in 
its  present  condition;  the  large  number  of  boulders  making  cultivation 
of  crops  very  difficult. 

Sugar  Creek  Township  reports  seven  tracts  or  302  acres,  1.4  per  cent 
of  total  area.  Most  of  the  region  is  black  prairie  land  and  the  timber  is 
mostly  in  groves  which  have  grown  since  the  settlement  of  the  country. 
The  prevailing  species  are  shellbark  hickory  and  white  oak. 

Madison  is  also  a  prairie  region  and  its  condition  of  soil  and  forest 
closely  resembles  Sugar  Creek.  Seven  tracts  are  reported,  giving  a  total 
of  458  acres,  though  the  total  acreage  of  the  township,  including  smaller 
tracts,  is  reported  as  501  acres  or  21  per  cent. 

Coal  Creek  reports  but  two  tracts  of  more  than  twenty  acres,  though 
the  total  acreage  amounts  to  201  acres  or  .G  per  cent,  of  the  total  area 
of  the  township. 
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Clark  Township  returns  indicate  four  forest  tracts  containing  over 
twenty  acres.  Only  one  tract  contains  over  forty  acres.  The  total  area 
is  135  acres  or  .6  per  cent. 

Wayne  has  but  eleven  forest  tracts,  malting  a  total  of  399  acres  or  2 
per  cent,  of  the  total  area.  The  tracts  are  small,  only  one  containing  as 
much  as  sixty  acres. 

Scott  Township  reports  no  forest  tract  containing  as  much  as  twenty 
acres.  The  total  area  of  the  timberiand  in  the  township  does  not  exceed 
ninety-five  acres  or  .4  per  cent. 

From  this  glance  at  the  townships  It  will  appear  that  the  amount  of 
available  timber  is  very  limited  and  most  of  the  forests  now  remaining 
are  so  small,  open  and  scatter'ed,  that  the  benefit  derived  from  them  is 
but  a  small  per  cent  of  that  accruing  from  well  regulated  forest  areas. 

The  General  Assembly  of  the  State  of  Indiana  enacted,  in  1899,  a 
forest  reservation  law,  whereby  upon  any  tracts  of  land  a  portion,  not 
exceeding  one-eighth  of  the  total  area,  could  be  selected  as  a  permanent 
forest  reservation  which  should  be  appraised  for  taxation  at  one  dollar 
per  acre.  The  land  to  be  exempted  must  contain  170  trees  per  acre,  either 
naturally  or  artificially  propagated.  The  act  maizes  further  specifications 
as  to  the  maintenance  of  the  tract,  and  designates  what  trees  shall  be 
known  as  forest  trees  within  the  meaning  of  the  act.  The  law  was  a  step 
in  the  right  direction  and  has  resulted  in  284  exemptions  covering  a  total 
area  of  5,312  acres  in  the  State.  In  Montgomery  County,  however,  not  a 
single  exemption  has  been  filed.  This  condition  in  this  county  is  largely 
due  to  the  lack  of  information  on  the  subject,  and  succeeding  years  will 
no  doubt  witness  a  large  number  of  exemptions. 

Deforestation  of  the  headwaters  has  produced  a  marked  effect  in  the 
size  and  value  of  the  county's  streams.  In  its  early  history  Sugar  Creek 
was  navigable  for  good-sized  boats  and  was  much  used  as  a  means  of 
transportation.  In  1824  William  Nicholson  came  from  Maysville,  Ken- 
tucky, to  CrawfordsviUe  in  a  keel  boat  of  ten  tons  burden  which  landed 
at  the  mouth  of  Whitlock's  Spring  branch.  It  floated  down  the  Ohio  to 
the  mouth  of  the  Wabash  and  thence  was  rowed  up  to  the  mouth  of 
Sugar  Creek,  finally,  after  a  long  voyage,  reaching  its  destination.  After- 
ward two  men  took  the  same  boat  down  to  Terre  Haute  for  a  load  of 
com.  Other  instances  could  be  cited,  but  these  are  sufficient  to  show  the 
extent  of  the  navigability  of  the  stream  which  at  present  would  scarcely 
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float  an  old  time  flatboat.  Miieli  of  this  is  due  to  the  filling  in  of  the 
channel  with  the  products  of  tlie  denuded  fields  above. 

Records  show  that  Sugar  Creek  has  furnished  a  motive  power  for  at 
least  nineteen  mills  situated  along  its  course  in  Montgomery  County.  At 
the  present  time  the  number  does  not  exceed  four  and  these  are  obliged 
to  use  steam  during  most  of  the  summer  season.  As  is  well  known,  a 
constant  water  supply  furnishes  a  most  economical  and  reliable  motive 
power  which  would  tend  to  lessen  the  cost  of  any  manufactured  products. 
The  owner  of  the  Sperry  Mill,  at  Crawfordsville,  asserts  that  the  cost  of 
running  the  mill  one  day  by  steam  power,  including  coal,  fireman  and  all 
expenses,  is  $5;  while  the  total  cost  of  water  power  for  one  year,  including 
repairs  to  the  dam  and  wheel,  is  $40.  In  other  words,  the  amount  required 
to  run  the  mill  one  day  by  steam  would  pay  the  cost  of  running  the  same 
mill  by  water  for  nearly  forty  days. 

The  amount  of  power  exerted  by  the  stream  in  its  course  would,  if 
utilized,  be  sufficient  to  turn  every  wheel  Jn  every  factory  within  the 
county.  This  would  l>e  of  especial  importance  In  furnishing  an  econom- 
ical motive  power  for  concerns  under  municipal  ownership,  thereby 
greatly  reducing  the  expense  of  operating.  But  while  the  volume  of  water 
carried  by  Sugar  Creek  in  a  year  has  probably  remained  constant  since 
the  county  was  discovered,  yet  the  flow  is  so  irregular  and  uncertain  that 
it  is  no  longer  of  great  economical  importance. 

Deforestation  has  also  had  a  very  disastrous  effect  upon  the  flsh 
supply  of  our  streams.  In  the  early  settlement  of  the  country  Sugar 
Creek  was  full  of  edible  fish.  It  is  related  by  an  old  settler  that  during 
one  night  in  1824,  900  fish,  consisting  of  pike,  salmon,  bass  and  perch, 
were  caught  in  a  large  fish  trap.  The  settler  often  carried  them  by  skiff 
loads  from  the  fish  trap  and  placed  them  in  a  pond  to  be  retaken  later 
and  sold  or  used  for  food.  Now  this  condition  has  entirely  changed  and 
but  few  food  fishes  remain  in  our  streams.  It  Is  true  that  stream  pollution 
and  Illegal  fishing  are  responsible  for  much  of  this,  but  the  decrease  in 
the  volume  of  water,  rendering  it  stagnant  during  the  summer  months, 
is  almost  directly  the  result  of  deforestation  of  the  headwaters.  The  un- 
usually high  water  at  the  season  of  spawning  seriously  interferes  with 
the  reproduction  of  tlie  species.  This  sudden  rise  of  the  stream  is  pre- 
vented by  the  forest.  The  litter  receives  the  rain,  and,  owing  to  its  loos- 
ness  and  lack  of  cApIllarlty,  prevents  rapid  evaporation.  The  relatively 
low  temperature  of  the  forest  is  also  a  factor  In  lessening  the  rate  of 
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evaporation.  The  unevennesB  of  the  forest  floor,  with  sunken  logs  and 
piles  of  debris,  prevents  the  formation  of  gullies  and  consequently  the 
water  sinks  into  the  ground  Instead  of  running  off  on  the  surface.  It  can 
not  wear  away  the  soil  upon  steep  slopes,  nor  form  sudden  and  disastrous 
freshets  as  in  a  naked  and  treeless  region.  The  streams  rising  in  wood- 
lands may  swell  after  a  rain,  but  more  gradually,  and  they  will  subside 
again  more  slowly.  If  they  rise  in  woodland  swamps,  they  are  scarcely 
liable  to  floods  at  any  season  and  tend  to  an  even  flow  throughout  the 
year. 

The  soil  of  Montgomery  County  is  generally  very  rich  and  the  disas- 
trous effect  of  the  removal  of  the  forest  will  not  be  evident  for  many 
years.  The  land  is  especially  adapted  for  agricultural  pursuits,  and  ra- 
tional farming  and  rotation  of  crops  is  doing  much  to  maintain  its  pro- 
ductivMiess.  Yet  some  tracts  have  been  cleared  which  are  of  vei-y  little 
use  for  farming  purposes,  and  fail  to  yield  a  profit  for  the  labor  exerted 
upon  them.  We  have  seen  large  areas  of  good  timber  cut  down,  much  of 
it  wasted  and  destroj'ed,  merely  to  add  to  the  farm  land  an  area  almost 
wortliTess  for  cultivation.  Such  land  should  be  immediately  reforested 
with  the  most  profitable  kinds  of  timber,  since  by  this  means  the  most 
profitable  returns  can  be  secured. 

An  examination  of  our  corn  crop  yields  since  1873  shows  the  follow- 
ing gains: 

1873-1877 24  bushels  per  acre. 

1878-1882 31  bushels  per  acre. 

1883-1888 37  bushels  per  acre. 

1889-18d3 32  bushels  per  acre. 

1894-1900 42  bushels  per  acre. 

In  considering  these  figures  we  must  rememl)er  that  much  newly 
cleared  land,  rich  from  forest  litter,  has  been  added  yearly  and  tends  to 
Increase  the  average  yield  per  a(*re. 

Onr  wheat  crops  have  not  fared  so  fortunately  and  the  averages  for 
five  year  periods  since  1872  show  the  following  decrease: 

1872-1876 21.18  bushels  per  acre. 

1877-1881 15.45  bushels  per  acre. 

1882-1886 14.21  bushels  per  acre. 

1887-1891 .13.10  bushels  per  acre. 

1892-1896 13.30  bushels  per  acre. 

1897-1900 11.60  bushels  per  acre. 
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The  exact  cause  of  this  decrease  is  not  known,  but  to  the  student  of 
forestry  conditions,  it  seems  that  deforestation  is,  in  part  at  least,  re- 
sponsible. 

By  far  the  most  susceptible  of  our  crops  to  the  changed  condition  is 
the  apple.  Though  our  statistics  on  this  subject  are  very  limited,  yet  the 
memory  of  every  person  of  mature  years  will  testify  to  the  great  decrease 
in  our  apple  crop.  The  raising  of  perfect  apples  in  this  county  is  very 
difficult  and  yields  such  poor  financial  returns  that  the  growers  have  al- 
most entirely  abandoned  the  pursuit.  However,  the  decline  in  yield  is  by 
no  means  proportional  to  the  decline  in  the  number  of  trees.  The  follow- 
ing figures  are  taken  from  the  statistician's  reports  for  Indiana  and  ex- 
press approximately  this  condition: 

1879 42,007  bushels  apples. 

1880 37,781  bushels  apples. 

1881 20,476  bushels  apples. 

1885 14,544  bushels  apples. 

1886 98,033  bushels  apples. 

1897 3,084  bushels  apples. 

The  yield  has  so  decreased  that  at  the  present  time  we  are  com- 
pelled to  import  almost  all  of  our  apples.  The  immoderate  ravages  of 
hordes  of  insect  pests  is  mainly  responsible  for  this  condition,  though  the 
apple  rust  is  also  very  injurious.  The  disastrous  effect  of  the  latter, 
however,  is  probably  no  greater  now  than  at  previous  times  and  will  not 
account  for  the  remarkable  decrease  in  our  apple  crop. 

Besides  a  decrease  in  our  soil  productiveness,  the  county  has  also  lost 
many  valuable  wood  industries.  Until  recently  there  was  located  at  Craw- 
fordsville  a  heading  an^  stave  factory  which  used  large  quantities  of 
timber  and  furnished  employment  to  many  men.  The  scarcity  of  avail- 
able timber  made  further  operation  unprofitable  and  the  concern  was 
moved  to  Arkansas.  At  one  time  the  county  was  liberally  dotted  with 
sawmills,  but  now  scarce  a  half  dozen  remain,  and  these  are  compelled 
to  import  a  large  proportion  of  their  logs,  in  some  cases  nearly  one-half. 

Crawfordsville  at  present  has  but  two  important  wood  industries.  The 
Indiana  Match  Company  uses  large  quantities  of  cottonwood  and  bass- 
wood  and  the  supply  of  this  county  was  soon  exhausted.  For  some  time 
past  the  company  has  purchased  these  woods  in  different  districts,  chiefly 
in  lower  Illinois,  but  the  new  Chicago  drainage  canal  has  flooded  so  much 
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of  the  timber  country  that  the  wood  can  not  be  gotten  out  The  company 
l8  in  a  difficult  position  and  the  scarcity  of  any  material  may  cause  it  to 
close  down  or  to  be  removed.  The  Casket  Company  uses  annually  $38,000 
worth  of  material,  turning  out  a  finished  product  worth  $58,500.  The 
factory  furnishes  employment  to  forty  persons,  paying  annually  in  wages. 
$18,000.  Most  of  the  material  is  shipped  here.  There  are  prospects  of 
another  industry  for  the  manufacture  of  wooden  novelties  for  which  there 
is  claimed  an  excellent  market.  In  order  to  have  the  desired  capacity. 
al>out  thirty  men  would  be  employed  at  first  and  if  the  venture  proved 
successful  the  capacity  and  working  force  of  the  plant  would  be  doubled. 
The  principal  woods  used  are  the  maple  and  beech,  and  the  county  still 
has  a  good  supply  of  the  latter. 

Such  industries  contribute  largely  to  prosperity  of  the  county  and 
iwrhatever  would  tend  to  foster  them  in  a  proper  way  is  promoting  the 
general  welfare.  The  reforestation  of  a  sufficient  area  would  make  good 
timber  available  and  not  only  prevent  the  removal  of  our  present  indus- 
tries but  Invite  new  ones  as  well. 


Notes  on  the  Cleavage  Plane  in  Stems  and  Falling  Leaves. 

Mart  A.  Hickman. 

Adaptation  to  climate  and  environment  is  nowhere  better  illustrated 
than  in  the  forest  Especially  is  this  true  of  the  temperate  regions  where 
adaptation  is  in  response  to  the  winter  cold.  The  deciduous  trees,  instead 
of  protecting  their  delicate  leaf  structures  from  the  severe  cold  of  winter, 
have  formed  the  habit  of  dropping  them  and  again  putting  out  new  leaves 
when  the  warm  season  returns.  The  deciduous  trees  have  developed  the 
working  powers  of  their  leaves  to  such  an  extent  that  the  great  surface 
exposure  and  delicacy  of  structure  make  it  impossible  to  carry  them 
through  the  winter,  therefore,  the  necessity  of  the  deciduous  habit. 

However,  this  habit  of  shedding  is  not  confined  to  the  leaves  only,  for 
many  trees  annually  shed  twigs  and  branches.  The  dropping  of  twigs 
and  branches  is  probably  to  i>revent  too  great  a  density  of  foliage.  This 
last  habit  Is  not  restricted  wholly  to  the  deciduous  trees,  for  some  of  the 
conifers  have  the  same  trait 
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Thl8  dropping  is  due,  not  to  breaking,  but  to  growing  off  by  the  forma- 
tion of  a  cleavage  plane  between  botli  the  twig,  petiole  and  the  parent 
stem.    Thus  the  reason  for  the  sears  left  by  the  sliedding. 

In  the  shedding  of  stems,  the  cleavage  plane  is  gradually  developed 
across  the  fibro-vascular  system  separating  the  stem  from  the  parent 
stem  with  the  exception  of  the  bark  and  a  few  layers  of  wood  cells  which 
are  easily  broken.  The  scar  is  virtually  formed  before  the  falling  of  the 
stem.     Marked  illustrations  of  this  habit  from  the  deciduous  trees  are 


found  in  the  family  Salicacene  L.  The  branches  and  twigs  begin  to  fall 
before  the  shedding  of  the  leaves  and  continue  throughout  the  period  of 
leaf  fall.  The  twigs  shed  are  green,  many  bearing  large  winter  buds 
upon  their  tips.  Of  the  conifers,  the  Tsuga  Canmlcnsis  Carr.,  illustrates 
this  habit  very  markedly.    However,  their  twigs,  when  shed,  are  dead.* 

In  the  shedding  of  leaves,  we  find  the  formation  of  the  cleavage 
plane  the  same  as  in  the  stem.  The  most  common  method  is  that  of 
a  separation  between  the  petiole  and  stem,  as  shown  by  the  scars  on  the 
stems. 


*  The  Self-p^^ning  of  Woody  Plants.— John  H.  Sehaffner,  Ohio  Nat.  I.,  1902,  pp.  171-147 
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This  fall  the  attention  of  the  writer  was  called  to  a  peculiar  case  of 
variation  found  in  the  vine  Ampelop8is  veitchie  L.,  native  of  Japan,  but 
which  has  l>een  introduced  Into  America  for  ornamental  purposes.  It 
clings  to  the  walls  by  its  very  numerous  dislc-tipped  tendrils.  The  leaves 
on  the  younger  branches  of  the  vine  are  small  and  entire  with  dentate 
margins,  but  those  on  the  older  liranches  are  sliarply  three-lobed  or  some- 
times three  divided. 

In  this  plant  we  find  a  second  cleavage  plane  formed  between  the 
petiole  and  leaf  blade  so  that  instead  of  the  leaves  falling  in  the  usual 
way  the  blade  is  shed  and  the  petiole  remains  attached  to  the  stem  until 
late  in  the  winter. 

Due  to  the  difference  in  density  of  structure  in  the  stem  and  petiole, 
It  is  difficult  to  secure  satisfactory  results  in  tlie  formation  and  structure 
of  the  cleavage  plane  of  tliat  region.  But  when,  as  in  this  plant,  there  Is 
a  second  cleavage  plane  formed  between  the  petiole  and  blade,  it  is  com- 
paratively' easy  to  trace.  There  Is  a  l)real\ing  down  and  spreading  of 
the  tracheary  tissue  and  the  formation  of  a  layer  of  small  cells,  causing 
a  complete  disconnection  between  the  tracheary  tissue  of  the  leaf  and 
petiole,  as  is  demonstrated  by  the  Illustration. 


Some  Rare  Indiana  Birds. 
Amos  W.  Butler. 
The  following  notes  are  supplemental  to  tliose  presented  at  the  meet- 
*ug  of  the  Academy  in  1899,  which  were  printed  in  the  proceedings  for 
that  year: 

PIIALACROCOUAX  DILOPHUS  FLORIDANIJS  (And.). 
Florida  Cormorant— X  bird  of  this  species  was  killed  September  28, 
1902,  at  Morris  Street  bridge  over  White  River,  In  the  city  of  Indianapolis. 
It  was  obtained  by  Fletcher  M.  Noe. 

PELECANUS  ERYTHRORHYNX'HOS  Gmel. 
White  Pelican— Tvro  were  killed  on   White  River  April  25,  191)2,  by 
Harry  Sappenfield.    The  locality  is  given  as  between  the  farms  of  Frank 
C.  Lory  and  A.  H.  Taylor,  in  Knox  County.    It  is  reported  the  birds  will 
he  mounted.     (E.  J.  Chansler.) 
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Fletcher  M.  Noe  informs  me  he  saw  a  specimen  which  was  killed  Oc- 
tober 12,  1902,  near  Martinsville,  but  was  unable  to  obtain  it 

C.  K.  Muchmore  wrote  me  that  a  flock  of  thirty-seven  White  Pelicans 
"stopped  over"  at  the  pond  of  the  Cincinnati  Ice  Company,  two  miles 
south  of  Laurel,  September  29,  1902.  Two  of  them  were  killed  by  a  boy. 
Earl  Masters,  who  brought  them  to  my  informant.  The  next  morning  he 
received  a  third  specimen  from  Earl  Bossert,  of  Brookville. 

From  another  source  I  learn  that  the  bird  last  mentioned  was  one  of 
two,  possibly  from  the  same  flock  previously  noted  near  Laurel. 

TANTALUS  LOCULATOR  (Linn.). 

Wood  /6i«.— Though  the  Wood  Ibises  were  formerly  found  irregularly 
In  some  numbers  in  southern  Indiana,  and  doubtless  were  summer  residents 
and  bred,  they  have  not  been  reported  for  several  years.  These  peculiar 
birds,  sometimes  called  "gourd  heads"  from  their  odd,  naked  heads  and 
long  heavy  bills,  were  formerly  found  in  the  lower  part  of  the  White 
Water  and  Wabash  valleys.  To  the  latter  they  occasionally  recur.  With 
the  increasing  warfare  upon  our  larger  birds  especially  and  the  rapidly 
diminishing  area  of  suitable  range,  they  lessened  In  numbers  for  years, 
and  more  recently  none  have  been  observed  by  any  one  who  noted  them. 
Through  the  most  of  August  and  September  last  they  were  found  In  con- 
siderable numbers  in  suitable  places  In  the  lower  Wabash  Valley.  The 
earliest  date  reported  was  August  10,  near  Montezuma,  Indiana,  when  a 
single  specimen  was  seen.  The  latest  occurrence  was  from  the  same 
vicinity  September  28. 

The  following  data  from  Mr.  I).  W.  Overman,  of  Montezuma,  Is  inter- 
esting: 

"On  August  10  1  saw  a  single  specimen  In  a  dead  elm  at  the  Goose 
Pond  about  two  miles  nortli  of  this  place,  in  the  Wabash  bottoms.  On 
12th  saw  ten  or  twelve  more.  The  17th  an  old  fisherman  brought  me  a 
specimen,  and  another  the  18th.  From  the  14th  they  were  of  daily  occur- 
rence and  were  seen  passing  north  along  the  Wabash  In  flocks  varying  In 
number  from  four  to  150  or  200.  The  one  whose  head  I  sent  you  was 
taken  the  18th,  by  Mr.  Chas.  Doss,  from  a  flock  of  twenty-flve  or  thirty, 
and  was  'using'  along  the  Wabash  just  south  of  town.  The  specimen 
brought  me  by  Mr.  Tombs,  of  Arcadia,  was  taken  the  18th  near  the  town. 

"I  killed  one  August  24  at  Goose  Pond  from  a  flock  of  thirty-five  or 
forty.    They  were  last  reported  as  being  seen  September  28." 
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So  Ave  have  it  siittuued  up:  First  seen  August  10,  became  common 
about  14th,  last  seen  September  28,  stragglers  from  the  20th  to  28th. 

Wood  Ibises  were  also  reported  as  numerous  along  the  Wabash  River 
in  Posey  County.  Paul  J.  Harfman,  New  Harmony,  has  very  l^indly  re- 
ported to  me  such  information  as  he  has  been  able  to  collect  in  that 
county.  He  says:  "In  regard  to  the  Wood  Ibis,  I  will  say  that  I  have 
seen  it.  On  August  12  about  sundown,  I  saw  ten.  I  was  positive  of  their 
identity.  They  came  down  the  river  flying  rather  low,  and  alighting  in 
a  large  willow  thicket,  went  to  roost.  The  next  evening  I  saw  another  at 
the  same  place,  but  it  flew  on  down  the  river.  On  the  15th  I  saw  twenty. 
They  went  down  the  river.  On  the  16th,  at  the  same  place,  I  saw  more 
than  I  could  count,  certainly  more  than  a  hundred.  I  saw  all  at  the  same 
point  of  observation,  and  at  the  same  time  of  day,  about  sunset.  With 
the  exception  of  the  first  ones,  they  did  not  stop. 

I  find  the  Wood  Ibises  were  quite  common  at  Hodge's  Landing,  about 
six  miles  below  New  Harmony,  during  the  middle  of  August.  They  were 
very  tame  and  a  number  were  killed.    The  skins  were  not  preserved. 


FLORIDA  CiERULEA  Linn. 
Little  Blue  Heron.— A  specimen  of  this  southern  species  which  as  been 
known  to  breed  in  suitable  restricted  localities  in  southwestern  Indiana, 
has  been  received  by  the  State  Museum.  It  is  an  immature  bird  in  the 
white  plumage,  and  was  killed  by  John  Michaels  near  Bainbridge,  Put- 
nam County.  Indiana,  August  10,  1902.  A  few  other  white  herons  have 
heen  reported  from  different  localities,  including  Posey,  Knox  and  Kos- 
ciusko counties.  Possibly  some  of  these  were  of  this  species,  but  the 
chances  are  they  were  American  Egrets,  Herodias  egretta  (Gmel.)  or  per- 
haps some  of  them  Snowy  Herons,  Egretta  cafididisfsima  (Gmel.). 

PHALAROPUS  LOBATIIS  (Linn.). 

AVtfcem  PJuUarope.—A  specimen  of  this  rare  bird  was  taken  at  Millers, 
Indiana,  September  1.  1900,  by  R.  S.  Turtle,  according  to  information  re- 
cently received  from  Mr.  Frank  M.  Woodruff,  of  the  Chicago  Academy  of 
Sciences.    This  is  the  fourth  specimen  reported  as  taken  in  the  State. 

The  gathering  of  peculiarly  maritime  species  of  birds  along  our  great 
lalces  each  fall  is  a  very  Interesting  fact.    They  begin  to  appear  about  the 

7— Academy  of  Science. 
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comiuenceuieiit  of  the  Kecoiid  quartw  ot  AugUHt.  are  most  uuinerous  be- 
tween the  middle  of  that  moiitli  and  mUl- September,  and  j?enerally  are 
scarce  after  October  1.  Some,  however,  occasionally  linger  until  cold 
weather.  Reference  has  elsewhere  been  made  to  this  but  attention  Is 
called  to  It  again  because  of  information  recelvtHl  of  the  occurrence  of 
some  rare  species  since  the  last  rei>ort. 

NUMEXirS  HrDSOXK^^S  Lath. 
Uudsonian  CiiWfir.— Mr.  F.  M.  Woodruff  states  a  fine  Hudsonian  Cur- 
lew was  taken  at  Calumet  Heights,   Indiana.   August  3,   1(X)2,   liy  U.  S. 
Turtle.     It  Is  a  very  rare  migrant  In  Indiana. 

TlUNdA  CANCTCS  Linn. 
Knot.— yir.  F.  M.  Woodruff  reports  the  capture  of  a  specimen  of  this 
world-wide  sea-side   wanderer  near   Millers,   Indiana,   in   1!M)1.     He   has 
kindly  placed  in  my  collection  a  speeimen  taken  at  the  same  place  to  verify 
the  Indiana  record. 

AUKNAUIA  IXTKUPUES  (Linn.). 
riiriMtofic.— Mr.  Woodruff  also  obtained  one  of  these  birds  near  the 
eanie  place  August  9,  11)02.    This  is  early  for  these  seashore  species.    They 
are  said  to  be  in  exceptionally  rich  plumage. 

MICROPALAMA   HIMAXTOPUS  (Bp.). 
*S7///  San(1pii>er.—A  spei'imen  of  this  rare  Sandpiper  was  taken  at  Mill 
Pond,  neiir  Greencastle,  April  19,  1S99,  l>y  Alexander  Rlack.     This  is  the 
second  record  of,  which  I  know  for  Indiana.     Mr.  RIack  has  kindly  de- 
posited the  specimen  in  my  collection  to  verify  tlie  record. 

E(TOPISTP:s  M4(;RAlH>Rirs  (Linn.). 
Paftftenyei'  Pigeoti.—The  only  record  of  the  Wild  Pigeon  I  have  been 
able  to  obtain  sinee  that  of  .Tune  10,  18IK),  was  received  last  spring  through 
the  kindness  of  Mr.  F'letcher  M.  Xoe  of  this  city.  From  him  I  learned 
that  Mr.  Chas.  K.  Muchmore,  of  Laurel,  Indiana,  had  obtalnetl  a  speci- 
men of  this  very  interesting  bird  which  was  taken  near  that  place  last 
spring,  April  3,  11K)2.    Of  this  Mr.  Muchmore  says: 
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'•The  bird,  which  is  a  beautiful  male,  was  talsen  by  a  young  man 
named  Crowell,  near  his  home,  about  two  and  one-half  miles  southwest 
of  this  place.  He  reported  that  there  were  two.  He  heard  the  bird  cooing 
and  shot  it  and  brought  it  to  me,  having  concluded  that  It  was  something 
new.  You  can  imagine  how  we  almost  took  it  away  from  him  when  he 
nnrolled  it  out  of  a  bloody  old  newspaper  and  began  to  inquire  if  we  knew 
what  it  was.  I  was  convinced  that  I  saw  a  flock  of  five  Passenger  Pigeons 
one  day  in  the  spring  of  lilOl,  but  had  never  said  much  al)out  it  as  I  only 
saw  them  flying  and  at  a  distance  and  It  seemed  rather  improbable.  I 
useil  to  see  them  occasionally  In  Iowa  about  1882-3,  and  althoiigh  I  was 
then  verj-  small,  the  specimen  was  not  new  to  me,  and  I,  of  course,  at 
once  recognized  the  same." 

Mr.  Muchmore  in  a  recent  letter  says  he  heard  of  a  small  flock  near 
laurel  last  fall  (1902). 


The  Catalpa  Sphinx  (Ceratomia  CATALPiE)  Destroyed  by  the 

Yellow-Billed  Cuckoo  (Coccyzus  Americanus) 

IN  Southern  Indiana. 

F.  M.  Webster. 

This  paper  was  suggested  by  the  receipt  of  a  letter  from  Mr.  A.  W. 
Butler,  calling  attention  to  a  statement  made  by  Mr.  John  B.  Elliott,  a 
very  observing  farmer  of  New  Harmony,  Indiana,  who  stated  that  the 
c-atalpa  trees  in  his  neighborhood  had,  until  recently,  been  defoliated  by 
a  large  worm,  but,  recently,  this  worm  had  nearly  disappeared,  having 
been  eaten  l)y  the  Cuckoo  or  Rain  Crow,  as  they  are  termed  in  the  South. 

There  did  not  appear  to  be  any  doubt  al)out  the  food  habit  of  the  bird, 
thongh  there  is  but  one  other  similar  ol)servation  on  record,  the  only 
qnestion  being  as  to  the  identity  of  the  worms.  Now,  the  catalpa,  like 
the  ailanthus,  and  the  China  tree  of  the  Gulf  States,  has  very  few  ene- 
mies, and  there  is  no  chance  of  mistaking  the  larvae  of  the  catalpa  sphinx 
for  any  other  insect.  On  the  other  hand,  there  is  no  data  whatever  in 
I)o««ession  of  the  division  of  Biological  Survey  of  the  United  States  De- 
partment of  Agriculture,  showing  that  this  bird  ever  attacks  the  catalpa 
Rpliinx,  though  the  stomachs  of  ninety  birds  have  been  examined.  Several 
otlier  species  of  Sphlngidae  do  not  fare  so  well.     Two,  Deilephila  lineatn 
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and  Phlcffethontius  sexta,  are  frequently  taken  by  these  birds.  There  hardly 
seems  a  doubt  about  the  correctness  of  Mr.  Elliott's  observations,  and  I 
give  these  facts  in  order  to  show  their  value.  The  catalpa  is  planted  as 
far  north  as  extreme  northern  Indiana  and  Illinois,  but  the  catalpa  sphhix 
does  not  occur  north  of  about  the  latitude  of  Vincennes,  in  this  State, 
Flora,  in  Illinois  and  extreme  southern  La>vrence  County,  in  Ohio.  On 
the  Atlantic  Coast  it  is  steadily  working  its  way  northward,  being  now 
seriously  abundant  about  Philadelphia,  which  is  in  the  latitude  of  Colum- 
bus, Ohio,  and  almost  that  of  Urbana,  Illinois.  It  was  abundant  at  Flora. 
Illinois,  as  far  back  as  1875,  but  seems  to  have  progressed  no  farther 
northward.  The  insect  has  this  peculiarity:  The  female  will  deposit  to 
the  number  of  1,000  eggs  in  a  mass  on  a  single  leaf  and  the  young  are  for 
a  considerable  time  after  hatching  thoroughly  gregarious,  so  that  while  a 
single  tree  or  a  row  of  trees  may  be  defoliated  by  the  larvee,  other  trees 
in  the  neighborhood  may  entirely  escape.  This  gives  the  enemies  of  the 
larvae  an  opportunity  to  literally  exterminate  a  colony  In  short  order. 
Mr.  W.  H.  Edwards,  a  lepidopterist  of  Coalburgh,  West  Virginia,  some 
years  ago,  recorded  the  sudden  appearance  of  this  insect  In  his  locality 
for  the  first  in  1890,  and  the  as  sudden  disappearance  the  following  year. 

The  catalpa  sphinx  Is  like  its  food  plant,  a  southern  species;  the 
Sphingidse  are  a  tropical  family  for  that  matter,  and  it  Is  interesting  to 
note  that  Judge  Lawrence  Johnson  observed  the  attacks  of  the  Cuckoos, 
both  species,  on  these  larvn?  in  1883,  In  Alabama.  The  Cat  Bird  and  the 
Baltimore  Oriole  are  both  known  to  feed  upon  them. 

Besides  the  birds  there  are  several  insect  enemies  of  the  catalpa 
sphinx,  two  being  species  of  Tachlnid  flies,  EuplMrocera  claripennis  and 
Frontina  frencTiH,  A  Hymenopler,  Apanteles  confjregatus  also  destroys  a 
large  number  of  the  larva*.  As  I  found  many  of  these  caterpillars  on 
catalpa  trees  about  Princeton,  Indiana,  late  In  August,  1902,  with  nu- 
merous eggs  of  the  Tachiirid  flies  attached  to  their  bodies,  there  Is  no 
doul)t  but  what  they  are  doing  their  full  share  in  keeping  the  insect  In 
check. 

I  might  say,  In  addition  to  the  foregoing,  that  this  Cuckoo  Is  exceeding- 
ly fond  of  another  caterpillar,  Datana  atigusli,  wlilch  so  frequently  de- 
foliates tlie  walnut  and  lilckory  trees  In  midsummer.  Here,  too,  we  have 
the  work  of  the  Tachlnid  flies  previously  mentioned,  and  while  at  Purdue 
University,  several  years  ago,  I  observed  a  case  of  excessive  parasitism, 
on  the  larvto  of  a  closely  allied  8|>ecie8,  Datana  contracta.    On  four  of  the 
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caterpillars  of  the  latter  species  I  counted  respectively,  115,  131,  213  and 
228  eggs  of  these  parasites.  I  mention  this,  seemingly  disconnected  cir- 
cumstances, because  the  same  species  of  Cuckoo  is  fond  of  all  these  cater- 
pillars, and  we  are  met  with  that  perpetual  puzzle  to  economic  ento- 
mologists, viz.,  to  determine  the  exact  economic  value  of  an  organism. 
If  the  bird  ate  only  the  unparasitized  caterpillars,  it  would  bo  wholly  bene- 
ficial, but,  on  the  other  hand,  if  it  devours  parasitized  caterpillars,  it  has 
done  no  good,  because  these  would  have  died  in  any  case,  and  has  done 
actual  harm,  because  it  has  destroyed  beneficial  insects. 


Notes  on  Rbared  Hymbnoptera  from  Indiana. 
F.  M.  Webster. 

Tlie  material  upon  which  this  list  is  based  was  obtained  during  two 
trips  to  southern  Indiana,  the  first  late  in  August  and  the  last  late  in 
October.  1902,  while  in  the  employ  of  the  United  States  Department  of 
Agriculture,  and   making  some  special  investigations  of  certain  insects 
attacking  growing  wheat.    My  first  intention  was  to  present  a  paper  that 
would  include  only  such  species  as  were  new  to  science,  but  I  have  in 
addition  to  such,  found  so  many  forms  that  are  new  to  the  State,  and 
others  discovered  by  me  about  Lafayette,  years  ago,  but  of  whose  habits 
notliing  was  known,  have  been  farther  investigated,  throwing  new  light 
on  their  life  history  and  habits,  that  I  later  decided  to  include  all  of  the 
Hjincnoptera  reared   by  me,  but  not  previously  reported  as  inhabiting 
Indiana.    I  nfay  add  that  the  nature  of  my  investigations  required  that 
considerable  quantities  of  wheat  stubble,  and  the  stems  of  Elymus  can- 
aderwjf   and    E.    rirgininutj    Tn'cuitpis    senleroiden    and    Bromm    secalimtJ<,    the 
latter  being  the  common  cheat  of  the  wheatfields,  be  collected  and  the 
Imoma  and  other  insects  inhabiting  these  stems  secured.     The  stems 
of  tliese  grasses  and  the  wheat  stubble  were  collected  and  placed  in  paste- 
l)oard  boxes  so  that  everything  developing  within  them  was  thus  secured. 
it  will  be  observed,  then,  that  the  prime  object  of  my  rea rings  was  to  de- 
termine the  food  plants  of  the  Tsosoma,  the  parasitic  species,  though  of 
much  importance,  were  of  secondary  signification  In  these  studies. 

hftsoma  grande,  which  I  reared  about  Lafayette,  during  the  years  1884 
to  IWtfJ,  and   established  the  fact  of  a  dimorphism   and   alternation  of 
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generations  before  unknown  among  these  Insects  In  this  country,  was 
represented  in  my  rearings  from  wheat  stubble,  collected  from  about 
New  Harmony  and  Princeton,  by  the  spring  form  minuUim, 

Isosoma  tritici  Fitch  was  also  reared  from  wheat  straw  from  these 
localities.  Specimens  of  the  latter  occurring  among  the  former  are  quite 
strongly  contrasted,  the  latter  being  quite  large  for  these  insects  and  pos- 
sessing fully  developed  wings,  whereas  the  former  are  much  smaller  and 
wingless.  Reared  also  from  Elymns  vitghiicus,  an  entirely  new  food  plant 
for  the  species. 

Ittofioma  wacuhitum  Howard  was  reared  in  considerable  numbers  from 
the  stems  of  cheat,  BromiiH  sevalinns.  The  species  was  described  from 
individuals  collected  l)y  me  about  I-^ifayette  (Juring  June,  1885,  and  May, 
1886,  but  the  food  plaht  has  up  to  this  time  remained  unknown. 

Isosoma  alhomaculatus  Ashmead,  originally  descril)ed  from  West  Vir- 
ginia, was  reared  from  Bromus  secalinus  in  gieat  numbers,  also  to  a  lesser 
extent  from  the  stems  of  Efj/mvs  vinjinicus. 

Isosoma  clyml  French  was  reared  in  profusion  from  Elymus.  This 
species,  at  one  time  supposed  to  be  a  wheat  insect,  confines  itself  strictly 
to  the  grasses.  I  have  never  reared  it  from  wheat  straws  and  have  never 
reared  Isosoma  yratidc  from  anything  else  except  wheat. 

Isosoma  (ftaripcsj  hordri  HaiTls  was  reared  from  stems  of  Elymus  can- 
adensis and  in  such  numl>ers  as  to  give  economic  importance  to  the  fact. 
The  rearing  of  the  Joint  Worm  species,  /.  hordeh  and  one  of  the  wheat 
straw  worm  species,  /.  tritici,  from  Elymus,  l)oth  of  which  are  wheat  in- 
sects, shows  very  plainly  that  tliough  the  farmer  may  overcome  these  in 
his  cultivated  fields,  unless  he  is  careful  to  destroy  these  grasses  growing 
along  roadsides  and  in  uncultivated  fields,  a  continual  reinfestation  will 
be  going  on,  and  he  must  fight  his  foes  in  the  grasses  as  well  as  in  his 
cultivated  grains.  Besides  these,  there  is  a  species  of  Isosoma,  of  which 
I  have  only  been  able  to  rear  the  male,  but  the  larvw  of  which  infest  the 
stems  of  Tricuspis  sesleroides,  and  I  have  reared  these  from  stems  col- 
lected near  Orleans,  Indiana.  There  is  probably  still  another  species  of 
Isosoma,  at  present  not  distinguishable  from  /.  hirtifrons  Howard.  This 
last  had  until  now  been  known  only  from  rye  straw  in  (California.  I  did 
not  rear  this  from  Indiana,  but  in  Illinois  the  common  cheat,  Bromus 
secalinus,  appears  to  be  its  sole  food  plant.  The  larvae  are  foiuid  in  the 
stems,  and  as  the  stems  of  cheat  in  Indiana  contain  an  abundance  of 
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larv.T  it  is  not  unlikely  that  those  of  this  si>ecies  are  among  them.  It  is 
not  unlikely  to  be  found  infesting  rye  also. 

Torymus  sp?  This  is  parasitic  on  the  Isosoma  larvae  infesting  the  stems 
of  Trintsph. 

Another  species  of  parasitic  Hymenoptera  has  been  determined  as  a 
new  species  of  a  new  genus  of  the  family  Encyrtida; 

Kurytoma  nov.  sp.  This  was  reared  from  the  stems  of  Elymus  can- 
adenkis,  the  adults  emerging  in  late  August. 

Parapteromalus  isosomatis  Ashmead,  nov,  gen.  et.  sp.  This  is  parasitic 
on  a  cell  inhabiting  Isosoma,  affecting  Elymus.  The  adults  appear  in  late 
summer  and  at  once  proceed  to  oviposit  in  the  occupied  cells  of  the 
Isosomas.  That  is  to  say.  they  have  developed  in  the  bodies  of  their 
hosts  while  the  latter  have  been  in  the  process  of  development  and,  now, 
oviposit  in  the  fully  grown  larva\  there  being  thus  two  broods  of  the 
parasite  to  one  of  the  host. 

Voccidencyrtus  /tarns  Ashmead,  nov.  sp.  This  is  doubtless  connected 
in  some  manner  with  a  coccid  that  inhabits  the  stems  of  Elymus. 

OUgositn  americana  Ashmead,  nov.  sp.  This  is  an  ^^^  i)arasite  and 
belongs  to  a  genus  not  before  reported  from  America.  A  single  species 
is  known  from  Europe  and  three  from  the  island  of  Ceylon. 

Elasmus  trcbsteri  Ashmead,  nov.  sp.  Reared  from  either  the  stems  of 
Elymus  or  from  the  stubble  of  wheat,  in  either  case  it  is  probably  In  some 
way  connected  with  some  species  of  Isosoma. 

Xanthoencyrtus  uiyrocVavus  Ashmead,  nov.  gen.  et.  sp.  Reared  from 
stems  of  Elymus,  but  not  probably  In  conne<'tlon  with  the  Isosomas. 

The  following  were  reared  in  considerable  numbers  from  leaves  and 
stems  of  grasses  about  Champaign  and  Urbana,  Illinois,  within  which  the 
host  insects  were  feeding,  and  doubtless  are  to  be  found  in  Indiana  also. 

Polyneura  citripes  Ashmead,  nov.  sp.  Reared  from  stems  of  Eragrostis 
poaoides,  an  egg  parasite  whose  exact  host  is  unknown. 

PedoMus  irebsterl  Ashmead,  nov.  sp.  Parasitic  on  a  dipterous  leaf 
miner  affecting  Panicum  proliform  by  mining  In  the  tips  of  the  leaves. 
As  I  have  found  the  same  leaf  attack  in  various  localities  In  Indiana, 
presumably  done  by  the  same  dipterous  Insect,  it  is  not  at  all  unlikely 
that  the  parasite  is  also  found  In  Indiana,  as  I  have  reared  them  in  great 
numbers  from  alK)Ut  T'rbana,  Illinois.  Only  one  otlier  species  of  this 
genus  Is  known,  and  It  Is  also  a  dipterous  parasite. 
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Preliminary  List  of  Gall-Producing  Insects  Common  to 

Indiana. 

Mel  T.  Cook. 

For  tbe  past  two  years  the  writer  has  been  very  much  interested  in 
gall-producing  insects  and  in  the  structures  produced  by  them.  Amonjr 
other  vei'y  interesting  phases  of  this  problem  Is  the  question  of  distrilm- 
tion.  We  Ivnow  very  little  of  the  distribution  throughout  the  country  and 
nothing  of  the  distribution  in  Indiana. 

My  collection  ot  galls  includes  over  200  species,  collected  In  the  states 
of  Illinois,  Indiana  and  Ohio.  Those  collected  in  Indiana  are  all  from 
Putnam  County  and  about  seventy  species  are  included.  Of  this  number, 
I  have  accurately  determined  forty  species.  These  forty  species  represent 
five  orders  (including  Acarina)  and  eighteen  genera.  The  host  plants 
represent  ten  orders,  twelve  families  and  fourteen  genera. 

The  order  and  families  of  the  host  plants  are  the  following: 

Orders.  FnrnUies, 

Salicales,  Salicaceae. 

Jnglandales,  Jnglandaceae. 

Fagales,  Fagaceae. 

Urticales,  Ulmaceae. 

iHamamelidaceae. 
Rosaceae. 
Caesalpinaceae. 
Sapindales,  Aceraceae. 

Rliamnales,  Vitaceae. 

Malvales,  Tiliaceae. 

Grentianales,  Oleaceae. 

Campannlales,       Compositeae. 

The  following  is  a  list  of  the  insects  and  host  plants  known  positively 
to  occur  in  Indiana: 

HEMIPTERA. 

1.  Hormaphis  hamamelis,  Fitch — Hamamelis  Virginiana  L. 

2.  Coloplia  nimicola,  Fitch — Ulmus  Americana  L. 

3.  Pemphigus  nlmi-fnsus,  Walsh — Ulmus  Americana  L. 

4.  Schizoneura  Americana,  Riley — Ulmus  Americana  L. 
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6.  Phylloxera  caryae-avenae,  Fitch — Hicoria  alba  (L)  Britton. 

6.  Phylloxera  caryae-globuli,  Walsh — Hicoria  alba  (L)  Britton. 

7.  Phylloxera  caryae-fallax,  Riley — Hicoria  alba  (L)  Britton. 

8.  Phylloxera  caryae-caulis,  Fitch — ^Hicoria  alba  (L)  Britton. 

9.  Phylloxera  caryae-depressa,  Shimer— Hicoria  alba  (L)  Britton. 

10.  Phylloxera  vastatrix,  Planchon— -I  >,-...    ,.     ,      t   i-i     i. 

•^  ((Vitis  bicolor  LeConte. 

11.  Pachypgylla  celtidis-mammae,  Riley — Geltis  occiden talis  L. 


LEPIDOPTERA. 

12.  Trypeta  solidaginis,  Fitch—Solidago  Canadensis  L. 

13.  Gelechla  gallae-solidaginis — Solidago  Canadensis  L. 

DIPTERA. 

14.  Cecidomyia  verrucicola,  O.  S. — Tilia  Americana  L. 

15.  Cecidomyia  pilnlae,  Walsh — Qnercus  sp.  (many  species). 

16.  Cecidomyia  salicis-strobiloides,  Walsh — Salix  sp . 

17.  Cecidomyia  salicis-semen,  Walsh — Salix  sp . 

18.  Cecidomyia  salicis-siliqna,  Walsh — Salix  sp . 

19.  Cecidomyia  salicis-aenigma,  Walsh — Salix  sp — — . 

20.  Cecidomyia  gleditschac,  O.  S. — Gleditsia  triacanthos  L. 

21.  Cecidomyia  solidaginis,  Loew — Solidago  Canadensis  L. 

22.  Cecidomyia  pellex,  O.  S. — Fraxinus  Americana  L. 

HYMENOPTERA. 

23.  Andricns  seminator,  Harris — Quercus  alba  L. 

24.  Andricns  petiolicola,  Bassett — Qnercus  sp . 

25.  Andricns  palnstris,  O.  S. — Qnercus  palustris  Du  Roi. 

26.  Andricns  clavula,  O.  S.— -Quercus  alba  L. 

27.  Andricns  papillatus,  O.  S.— Quercus  sp -. 

2H.  Amphibolips  inanis,  O.  S.— Quercus  rubra  L. 

29.  Amphibolips  confluentus,  Harris — Quercus  sp . 

30.  Callirhytis  tumifica,  O.  S. — QuetcuS/alba  L. 

31.  Holcaspis  centricola,  O.  S.— Quercus  palustris  DuRoi. 

32.  Holcaspis  globulus,  Fitch — Quercus  alba  L. 

33.  Biorhiza  forticomis,  Walsh— Quercus  alba  L. 

34.  Acraspis  erinace«e,  Walsh — Quercus  alba  L. 

35.  Rhodites  bicolor,  Harris— Rosa  sp . 


Digitized  by  VjOOQIC 


100 


37. 


40. 


AOARINA. 

Phytoptus  abnormis,  Garman— Tilia  Americana  L. 
Phytoptns  acericola,  Garman — Acer  saccharinnm  L. 
PhytoptuF  qnadripes,  Shimer— Acer  saccharinnm  L. 
Phytoptns  nlmi,  Garman — ^Ulmns  Americana  L. 
Erinenm  anomalnm — Jnglans  nigra  L. 


From  the  alx»ve  lists  it  will  be  seen  that  we  have  representatives  from 
every  order  of  insects  which  produce  galls,  except  Coleoptera. 

Doubtless  the  number  of  gall-producing  insects  in  Indiana  will  far 
exceed  300  species.  I  should  be  very  glad  if  members  of  the  Academy 
will  send  specimens  to  me.  Si)ecimens  may  be  sent  either  fresh  or  dry 
or  in  formalin.  Always  send  enough  of  the  host  plant  to  enable  deter- 
mination. 


Notes  on  Deformed  Embryos. 

Mel  T.  Cook. 

It  is  well  liuown  tliat  extremes  of  temperature  will  produce  malformed 
embryos,  but  it  is  also  probal^le  that  malformations  may  result  from 
other  causes. 

Last  spring  the  students  in  my  class  in  embryology  found  a  very  large 
number  of  deformed  chick  emliryos.  The  most  common  malformation 
was  two  or  more  blastoderms,  l)ut  in  many  cases  the  embryos  did  not 
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develop  beyond  the  formation  of  tlie  primitive  streak.  The  farthest 
developed  and  most  remarkable  deformity  was  In  the  case  of  two  embryos 
so  placed  that  anterior  ends  were  joined  and  the  posterior  ends  extending 
in  opposite  directions.     Judging  from  the  mesoblastic  somites,  the  em- 
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bryos  were  about  forty-eight  hours  of  incubation,  there  being  eleven  well- 
defined  somites  in  one  and  sixteen  in  the  other.  The  neural  canal  was 
partially  closed,  but  only  one  brain  vesicle  in  each  case  was  developed. 
Between  the  two  anterior  ends  was  a  mass  of  much  distorted  structures 
and  apparently  including  several  gill  arches. 

The  eggs  were  secured  from  reliable  parties,  and  I  have  every  reason 
to  consider  them  fresh  and  tluit  they  had  been  properly  cared  for.  My  as- 
sistant assures  me  that  the  temperature  of  the  incubator  was  regular  and 
that  all  conditions  were  normal. 

The  slide  from  which  the  drawing  was  made  was  prepared  by  Mr. 
Charles  Sudranskl. 


The  Lake  Laboratory  at  Sandusky,  Ohio. 
Mel  T.  CJook. 

The  past  few  years  has  witnessed  a  wonderful  increase  in  facilities 
for  biological  work.  Among  the  most  noticeable  features  has  been  the 
establishment  of  summer  laboratories  especially  adapted  for  biological 
research  until  we  now  have  six  marine  and  a  larger  number  of  inland 
lalM>ratorit»8.  Since  tlie  character  of  biological  work  is  so  dependent  upon 
the  locality,  and  since  each  locality  presents  certain  problems  peculiar  to 
itself,  each  of  these  laboratories  has  certain  advantages  over  its  friendly 
rivals  an<l  the  itinerant  biologist  has  the  opportunity  of  reaping  the  bene- 
fits from  all.  He  meets  his  fellow-worker  and  studies  the  varied  fauna 
and  flora  under  the  most  favorable  conditions. 

Among  the  earliest  of  these  laboratories  was  the  Lake  Laboratory  at 

Sandusky.  Ohio,  which  was  first  opened  in  1805,  under  the  direction  of 

Professor   Kellicott.   of  the   Ohio   State   University.     In    1808   Professor 

Kellicott  die<l  and  the  laboratoi-j*  came  under  the  direction  of  his  successor. 

Prof-  Herbert  Osborn,  the  present  director. 

The  laboratory  was  at  first  intended  for  investigation  only,  and  for 
the  first  four  seasons  was  used  by  only  three  or  four  workers.  In  1890 
there  were  fourteen  Investigators  and  It  was  then  decided  to  offer  regular 
courses;  this  was  done  in  1000  and  each  succeeding  year.  For  tlie  past 
three  seasons  the  increase  In  interest  has  been  very  pronounced.  In  1002 
there  were  twenty-four  students  and  six  Instructors;  of  the  twenty-four 
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Upper  Floor,  Lake  Laboratory. 


Proposed  Site. 
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studeuts.  sixteen  were  graduates  and  eight  of  these  were  engaged  In 
investigations. 

The  laboratory  is  under  the  control  of  the  Ohio  State  University  and 
under  the  direct  management  of  the  President  of  the  University  and  of 
the  director.  The  equipment  consists  of  three  boats  and  the  necessary 
dredges  for  working  on  the  aquatic  fauna  and  flora.  Tlie  microscopes, 
microtomes,  other  apparatus  and  library  are  supplied  from  the  Ohio  State 
University  laboratories. 

Thus  far  the  work  has  been  conducted  in  the  l)uilding  of  the  Ohio 


!  nit  appropriations  have  been  made  for  the  erec- 

jpecially  for  this  work.  It  is  expected  that  this 
)r  use  in  1003.  This  will  give  more  and  better 
reasing  demands.  Ample  arrangements  will  be 
jrses.  both  for  students  and  for  teachers  in  the 

1  al  efforts  will  be  made  to  accommodate  advanced 

•ses  and  to  provide  opportunities  for  independent 

]  in  the  many  fields  of  biology. 

While  the  control  of  the  laboratory  will  probably  remain  with  the 

Ohio  State  University,  other  Institutions  will  be  Invited  to  cooperate  and 
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every  effort  will  be  made  to  nmke  the  laboratory  of  special  »ei\ice  to 
the  biologist  of  the  inland  states. 

The  location  is  accessible  from  all  parts  of  the  Central  West.  The 
climate  is  healthful  and  conducive  to  summer  work. 

The  flora  is  one  of  the  richest  in  the  country.  Accordinir  to  Mosely'is 
"Sandusky  Flora"  it  contains  'MH)  more  sjjecies  than  have  been  reported 
from  any  other  locality  of  like  dimensions  In  the  State  of  Ohio.  The  flora 
is  also  more  extensive  tlian  that  reported  from  other  parts  of  Xortli 
America.  Most  plants  native  to  Ohio,  with  the  exception  of  those  charac- 
teristic of  the  Ohio  River  counties  and  Sphagnum  swamps,  are  found 
within  the  range  of  the  Sandusky  Flora.  It  also  includes  KJo  species  not 
reported  in  the  Canadian  catalogue  and  sixty-seven  species  not  known  in 
Michigan,  and  many  species  characteristic  of  western  and  southern  re- 
gions. 

This  wonderful  flora  is  due  largely  to  the  climate  and  geology,  the 
lake  protecting  the  south  shore  from  the  cold  winds  of  the  north  and  thus 
allowing  many  southern  plants  to  extend  their  northern  limits. 

The  lake,  the  bays,  the  marshes,  the  rivers,  tlie  deep  ravines,  the  rocky 
shore  line,  the  mud  and  sand  beaches,  the  sand  dunes,  the  various  kinds 
of  soil,  the  prairie,  and  the  woods,  all  tend  to  give  desirable  condltious 
for  this  very  rich  and  striking  flora. 

All  of  the  above  conditions,  together  with  the  varied  food  supply 
furnished  by  the  rich  flora,  give  an  eiiually  varied  and  remarkable  fauna. 
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REPORTS   FROM    THE    INDIANA  UNIVERSITY  BIO- 
LOGICAL STATION  AT  WINONA  LAKE  * 


a.  The  Individuality  of  the  Maternal  and  Paternal  Chromo- 
somes IN  THE  Hybrid  Between  Fundulus  Hetbro- 
CLITUS  and  Mbnidia  Notata. 

W.  J.  MOENKHAUS. 

[Abetraot.] 
In  tho  hylu'Ul  between  Finiduhtft  heterovUtns  and  MrnUUn  notata  it  Is 
possible  to  distinguish  tlie  chromosomes  that  come  from  each  parent. 
The  chromosomes  of  FumUilun  hftcrodituH  are  long  and  straight  while 
tliose  of  Mrtihiia  notata  are  short  and  slightly  curved.  This  difference 
tliey  maintain  in  the  liybrids.  They  can  best  l>e  distinguished  during  the 
.iuai)hase».  Tlie^-  <'an  not  l)e  distinguished  in  the  resting  stage.  During 
the  first  two  cleavages  each  kind  of  chromosome  remains  groui)ed  bllat- 
terally  upon  the  spindle.  After  the  second  cleavage  they  become  mingled 
upon  the  spindle,  but  the  two  lilnds  still  retain  their  Individuality  and 
can  readily  be  identified  They  have  been  thus  traced  to  a  late  cleavage 
stage,  as  far  as  was  attempted. 


b.   An  Extra  Pair  of  Appendages  Modified  for  Copulatory 
Purposes  in  Cambarus  Viridis. 

W.  J.  Moenkhaus. 

Among  the  crayfishes  used  for  dissection  In  the  laboratory  we  came 
open  a  specimen  that  had  three  pairs  of  al>dominal  appendages  modi- 
fied for  copulatory  purposes.  This  is  the  first  time  I  liave  ever  seen  such 
abnormality  and,  furthermore,  have  not  been  able  to  find  mention  in 
literature  of  a  similar  occurrence.  I  have,  therefore,  thought  It  worth 
while  to  make  a  note  of  it. 

Tlie  specimen  belonged  to  the  species  virldls  and  was  about  three 
inches  in   length.     Unfortunately  the  specimen  had  been  so  much   mu- 


^ Contributions  from  the  ZoologioAl  Laboratory  of  Indiana  Unirersity  under  the  direc- 
tion of  C.  H.  EiffenmaDn.    No.  53. 
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tilated  in  the  dissei'tion  by  the  time  the  stmominUtyiWB*  noticed  that  it 
was  out  of  the  (jiiestion  to  get  a  photograpli  of  ill!  ^e  ni>pendages  in 
position.  I.  therefore,  preserved  the  appendiiges  and  give  lierewith  a 
drawing  of  the  posterior  view  of  both. 

The  first  and  second  pairs  of  appendages  i¥ere  modified  in  the  mtial 
way  and  in  no  way  difTered  from  tlie  conreBpoiiding-tM)pendages  In  ttxe 
normal  males  of  the  same  species.     The  additionatly  modified  third  pair 


Fig.  1. 


Fig.  2. 


resemble  in  plan  almost  exactly  the  second  pain  Tlie  exopod  and  the 
segmented  flabellum  of  the  endopod  are  mu^h^^ress  iwdiiced  and  imichr  more 
extensively  provided  with  feathered  seta?  tlian  the  second  pair.  They  are 
of  about  the  same  size  and  in  position  converge  and  fit  Against  the  second 
pair  of  appendages  much  in  the  same  manner  that  these  do  against  the 
first.  Whether  they  were  in  any  way  functional  I  am.  ©f  course,  unable 
to  say. 


e.   Description  of  a  New  Species  of  Bahter  from  TirPECAiwns 

Lake. 

W.  J.  MOENKHAUS. 

During  the  summer  of  180G,  while  collecting  large  <iuantJties  of  Per- 
cina  caprodes  in  Tippecanoe  Lake,  a  single  targe  i^pecimen  of  darter  Tvas 
talven  which  could  not  be  identified  with  any  described-speetes.  I  thott^lit 
then  and  since,  until  recently,  that  it  might  -be  ft  hybrid  l>etween  Percina 
caprodes  and  Hadropterus  aspro  because  of  erWtent  intermediate  charac- 
ters. After  holding  the  specimen  for  six  years  with  tire  Iwpe  that  other 
specimens  might  be  taken,  I  last  year  published  a  note  in  the  Proceedings 
of  the  Indiana  Academy*  under  the  title  **An  Aberrant  Etheostoma"  in 


<•  For  11*02,  pp.  115-116. 
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which  I  briefly  described  the  specimen  aud  compared  it  with  Percina 
capFodes  and  Hadropterus  aspro.  I^st  summer  the  sandbars  on  the 
south  side  of  the  east  end  of  the  lake  were  again  extensively  seined  and 
among  some  500  or  GOO  Percina  caprodes  two  small  specimens— probably 
that  summer*s  brood— were  taken  which,  beyond  a  doubt,  are  similar  to 
the  specimen  which  had  been  taken  six  years  previously  in  a  part  of  the 
lalie  three  or  four  miles  distant.  Among  a  peck  of  darters  from  a  part  of 
Tippecanoe  Lake  that  the  labels  do  not  indicate,  collected  in  1808  by  some 
students  of  the  Indiana  University  Biological  Station,  I  found  three  simi- 
Uir  specimens,  making  in  all  six  specimens  of  this  type  from  different 
parts  of  the  lake.  There  can  no  longer  be  any  doubt  that  we  have  to  do 
with  a  distinct  species  and,  so  far  as  I  can  determine,  the  species  is  un- 
described.  This  new  species  is  among  the  most  beautiful  and  largest  of 
the  darters.  It  gives  me  the  greatest  pleasure  to  name  the  species  for  Dr. 
Barton  Warren  Evermann,  icthyologist,  of  the  U.  S'.  Fish  Commission. 


HADROPTKftUS  EVERMANNI  Moenkhaus. 
(New  Species.) 

Head  4;  depth  6.16;  D.  XVI.  14;  A.  II,  11;  scales  8—70-9. 

The  form  of  the  body  is  much  like  that  of  E,  aspro,  rather  elongate, 
fusiform,  somewhat  compressed  posteriorly,  but  less  pointed  anteriorly. 
Mouth  moderately  large,  maxillary  reaching  to  th-e  pupil;  the  cleft  of 
mouth  almost  horizontal,  lower  Jaw  included;  eye  large,  about  equaling 
snout;  interorbital  rather  broad,  flat;  gill  membranes  free  from  isthmus 
and  separate;  opercular  spine  and  flap  well  developed;  preopercle  entire. 

All  scales  ctenoid;  nape  with  fewer,  smaller,  embedded  scales;  median 
ventral  line  in  one  specimen  provided  with  a  row  of  closely  set,  slightly 
enlarged  scales,  a  second  specimen  has  three  or  four  such  scales,  the  re- 
maining specimens  are  without  scales;  the  breast  naked;  opercle  with 
closely  set  ctenoid  scales  slightly  smaller  than  those  on  the  body;  cheeks 
with  fewer  still  smaller,  embedded  ctenoid  scales;  lateral  line  complete, 
slightly  arched  over  pectorals. 

Pectoral  and  ventral  fins  about  equal  in  length,  measuring  one  and 
one-third  in  head;  origin  of  spinous  dorsal  one-third  the  distance  between 
the  snout  and  base  of  caudal;  origin  of  the  soft  dorsal  and  the  anal  equi- 
distant from  the  snout,  one  and  one-half  In  body  length;  the  spinous  dor- 
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sal  somewhat  longer  than  the  soft  dorsal  and  the  latter  than  the  anal; 
these  three  fins  are  about  the  same  height,  the  order  of  their  height  in 
an  ascending  series  l)eing  spinous  dorsal,  soft  dorsal,  anal;  their  height 
equals  two  in  head. 

The  color  patterns  suggest  an  intermediate  type  1  between  Petri nti 
caproties  and  Hadropterus  aspro.  Sides  witli  al)out  nineteen  large,  distinct 
black  blotches  which,  especiallj'  along  the  middle  region,  alternate  with 
smaller  ones,  these  often  being  the  ventral  ends  of  more  or  less  well 
developed  transverse  bars.  The  dorsal  side  with  a  series  of  large  quad- 
rate blotches  alternating  and  anastomosing  with  variously  developed 
transverse  bars.  The  color  pattern  is  of  the  tninsverse  type  rather  thau 
the  longitudinal  characteristics  of  H.  axpro  and  morrorrphalum.  In  tho 
older  specimen  this  dorsal  pattern  l)e<'omes  more  diffuse  and  less  regular. 
Dorsal  two-thirds  of  operde  and  the  upper  i)art  of  cheek,  black.  A  dis- 
tinct black  band  extends  downward  and  another,  more  diffuse,  forward 
from  the  eye.  Both  dorsals  and  the  caudal  fin.  barred.  pi*i*torals  indis- 
tinctly so;  venti-als  and  anal,  plain.    A  black  spot  at  the  base  of  the  caudal. 


TABLE  OF  MEASrRKMENTS  AM)  COIXTS  OF  ALL  THE  SPEC'I.MEXS. 

Number  of  specimen—      1  2          3          4         5          G  Av. 

Ivength  of  body 77.(K>  49.00  50.(K)  ,">.<)()  40.00  51.00  .... 

Head  in  length 4.05  3.82     3.84     3.a3     3.02     3.02  3.01 

Depth  in  length 0.10  7.(K)    0.25     0.11     0.30     ....  0.3G 

Eye  in  head 3.80  3.(r>    3.42     3.70    3.00     4.30  3.81 

Snout  in  head 3.05  4.00    3.82     A.m    4.17     4.33  4.14 

Maxillary  in  head- 3.58  3.05     3.71     4.00    4.17    4.23  4.00 

Interorbital   in   head....   4.(i3  5.13     5.20     4.(50    4.17    5.20  4.83 

Pectorals  in  head 1.30  1.28    1.30     1.21     1.5(5     1.30  1.3:^ 

Ventrals  in  head 1.31  1.42     1.32     1.40    1.39     1.44  1.38 

Spinous  D.  from  snout.  3.20  2.88    2.92    3.23    3.00    3.18  3.08 

Soft  dorsal  from  snout.    1.00  1.58     1.0<>     1.57     1.58     1.59  1.59 

Anal  from  snout 1.04  1.58    1.01     1.02     1.58     1.59  1.00 

Dorsal  fin-XVI,14     X1V,14  XV,14     XIV.13     XIV,15     XIV,13 

Anal  tin--II,ll     11,10    11,10  11.11     11.11     11.11 

Scales— 7-79-9     9-84-12     9-84-11     8-82-11     9-82-12     8-84-11     82 

The  species  Is  most  closely  related  to  Hadropteriis  aspro  and  Hadmp- 
ienis  macro(Tphahim.  From  the  former  it  differs  most  strilcingly  in  tlie 
color  pattern,  especially  that  of  the  dorsal  side,  which  is  transverse  in 
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type  rather  than  lougitudiual,  and  in  the  grejitor  number  of  scales,  which 
hi  this  species  are  ctenoid  instead  of  cycloid,  on  the  cheeiss  and  opercles. 

Type  Xo.  9785.     Museum  Indiana  University. 

Cotype  No.  9786.    Museum  Indiana  University. 

Cotypes  have  also  been  deposited  in  the  U.  S.  National  Museum,  U.  S. 
Fish  Commission.  Museum  of  Stanford  University  and  British  Museum 
of  Natural  History. 


d.    Myxomycetes  of  Lake  Winona. 
Fred  Mutchler. 

With  the  advice  and  consent  of  Dr.  C.  A.  King,  I  decided  to  take  the 
time  not  reijuired  in  teaching  during  the  Station  Session  of  1902  in  mak- 
ing a  systematic  study  of  the  Myxomycetes  of  the  lake  neighborhood 
and  this  rei)ort  shows  the  result  of  the  work. 

The  season  was  one  especially  favorable  for  such  a  study,  inasmuch 
as  the  frcHiueiit  warm  rains  were  very  conducive  to  a  luxuriant  growth 
of  all  kinds  of  fungi. 

This  list  is  by  no  means  complete,  though  I  feel  sure  that  it  contains 
the  majority  of  the  forms  indigenous  to  the  region.  Had  it  been  possible 
to  continue  the  study  for  another  month  I  feel  sure  that  the  list  would 
have  been  very  materially  increased,  ^for  myxomycetes  were  as  plentiful 
at  the  close  as  they  were  at  the  opening  of  tlie  station  work. 

Quite  a  number  of  specimens  were  collected  on  special  excursions  to 
Turkey  Lake,  Tippecanoe  Kiver,  and  North  Manchester.  I  have  included 
in  this  list  species  found  on  those  trips  that  I  did  not  find  at  Winona. 
The  locality  of  such  species  is  Indicated  in  every  case.  All  others  were 
collected  in  the  immediate  neighborhood  of  the  lake. 

Didymium  nigripes  I  found  gi'owiug  October  20,  on  Sphagnum  that 
I  brought  to  Clark  University  from  the  lake.  On  November  21  I  noticed 
the  same  species  growing  on  rabbits'  dung  that  I  had  also  brought  from 
there. 

My  first  attempt  was  to  follow  the  classification  and  nomenclature  as 
given  in  Lister's  Mycetozoa.  I  soon  found,  however,  that  there  are  species 
here  not  given  in  that  work,  and  I  tlierefore  used  McBride's  Myxomy- 
cetes of  North  America  in  connection  with  it. 
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The  list  including  eighty-six  species  belonging  to  twenty-one  genera 
Is  as  follows: 

1.  Ceratomyxa  porioides  (Alb.  and  Schw.)  Schroeter.  Very  common  on 
decayed  wood  from  July  1  to  August  10.  Frequently  found  covering 
almost  the  entire  surface  of  decaying  trunks. 

2.  Phyaarum  viride  Pers.  Collected  at  least  on  three  different  trips, 
June  27,  July  13,  and  July  20.    On  bark  of  fallen  trees. 

5.  P.  pulchripea  Peck.  Found  in  one  collection,  July  3.  On  bark  of 
an  old  oak  stump. 

^.  P.  nutans  Pers.  Collected  in  considerable  quantities  from  bark  of 
fallen  elm,  July  1). 

5.  P.  polymorphum.  Found  spreading  in  large  patches  over  bark  of 
a  beecli  stump  and  on  blades  of  grass  and  leaves  of  briars  nearby,  July 
14.    Turkey  Lake. 

6.  P.  nefroideiim  Rost.  Brought  into  the  laboratory  several  times. 
Collected  from  bark  of  fallen  cottonwood,  July  17. 

7.  P.  galbeum  Wingate.    On  oak  bark,  July  18. 

8.  P.  auriscalpium  Cooke.    On  decaying  leaves.    Turkey  Lake,  July  14. 
.  9.    P.  nucUatnm  Rex.    Not  common.    Bark  of  fallen  ash,  July  20. 

10,  P.  maculatnm  McBr.  On  decaying  wood  In  considerable  quantity, 
July  24. 

//.  P.  didermoides  Rost.  A  single  specimen  collected  on  a  decaying 
sycamore  stump,  July  21.  * 

12.    P.  nodidosum  Cooke  and  Birifour.     On  fallen  trunks,  July  15. 

IS.    P.  glolntliferum  Pers.     July  31.     Decayed  wood. 

1^.  P.  ohrusseum  Berk  and  Curtis.  Collected  from  a  fallen  poplar 
trunk  near  North  Manchester,  August  3. 

15.  P.  melleum  Mass.  Found  in  small  quantity  on  decaying  leaves 
in  woods  near  North  Manchester,  August  3. 

16.  P.  ciirinum  Schumacher.  Collected  along  with  P.  melleum,  North 
Manchester,  August  3. 

17.  P.  cincrciim  Pers.  Found  on  a  gi*owing  fern  frond  In  woods  near 
Tippecanoe  River,  August  5. 

IS.  Physarella  mirahilis  Peck.  Found  literally  covering  the  inside  of 
a  hollow  sycamore  stump  near  the  biological  laboratory,  July  7. 

19.  TUmadoche  compucta  Wingate.  One  specimen  collected  on  oak 
bark,  July  30.    Does  not  seom  to  be  plentiful. 
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2o.  Spumaria  albii  I).  C.  Very  common  on  stems  and  leaves  of  herb- 
aceous plants  throughout  the  month  of  July. 

tt.  FuUgo  acptica  Gmelin.  Most  common  of  any  species  collected. 
Coald  be  found  any  day  throughout  the  season. 

i2.  F,  violacea  Pers.    Rare,  collected  from  decayed  oak  stump,  July  19. 

2J.  Leocarpus  remico»us  Link.  Only  a  small  quantity  collected  from 
the  bark  of  an  oak  log,  July  29. 

24.  Tubulina  fragifonnis  Pers.  Quite  common  on  decaying  wood  dur- 
ing the  month  of  July. 

25.  T.  Htipitata  Rost.  Only  a  single  specimen.  Collected  from  decayed 
oak  stnmp,  July  18. 

2G.  Craterium  leucocephalum  Ditmar.  Found  frequently  on  bark  of 
twigs,  July  20  and  29. 

27.  C.  minimum  Berk,  and  Curt.  Found  only  once.  Blades  of  grass, 
July  31. 

2H.  Didgmium  crvstaceum  Fries.  On  green  blades  of  grass  and  leaves. 
Turkey  Lake,  July  14. 

20.  D.  nigripis  Fries.  Found  growing  on  Sphagnum  and  rabbit  dung 
collected  at  Winona  Lake. 

SO.  Stcmonitis  fusca  variety  gcnuina  Roth.  Collected  in  abundance 
from  decaying  wood,  July  4. 

5/.  S.  fusca  variety  rufescens  Roth.  A  single  si)eciinen  from  decayed 
oak  stump,  June  25. 

S2.  8.  splendens  Rost.  Quite  common  on  all  kinds  of  decaying  wo<xl. 
June,  July  and  August. 

W.  8.  Smithii  McBi*.  Found  in  great  tufts  at  ba.se  of  decaying  oak 
stump,  June  26. 

5i.   8,  masima  Schweinitz.    Quite  common.    July. 

35.  8.  pallida  Wingate.  Collected  in  small  quantity  on  bark  of  fallen 
oak.  July  10. 

•W.  8.  Mftrgani  Peck.  Collected  in  plentiful  ciuantities  on  decayed 
oak  trunk,  July  10. 

37.  8.  Carolitietisis  McBr.  Found  growing,  July  17,  on  the  stump 
where  &',  8mithii  had  been  collected  June  20.  S.  Smithii  was  not  found 
at  this  time. 

3^.   8.  hcrbatica  Peck.    Single  specimen.    Blades  of  grass.    July  17. 

3».  8.  Tirginiemia  Rex.  Collected  from  oak  bark  along  with  8.  ni- 
ffrescens^  July  14.    Turkey  Lake. 
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.)(/.    S.  niyrescetis  Rex.    Turkey  Lake,  July  14. 

^1.    S.  Webberi  Kex.    On  fallen  elm.    July  14.    Turkey  Lake. 

^.  8.  confluetui  Cooke  and  Ellis.  Collected  in  considerable  quantities 
from  bark  of  fallen  oak  trunk,  July  2().    Probably  rare. 

J^S.  Comatricha  stemonitis  Sheldon.  Quite  common  on  decaying  wood. 
Collected  freiiuently  during  July. 

4i.    C,  irrcgulariH  Rex.     On  fallen  cottonwood  trunk,  July  17. 

^5.  C.  Suhsdorfii  Ellis  and  Everhardt.  Single  8i)ecimen  collected  July 
30,  on  an  old  rail  fence. 

46.  C.  typhoides  Rost.  Found  quite  plentiful  on  dead  wood  near  North 
Manchester,  August  3. 

Jfl.  C.  eqnalia  Peck.  Not  common.  Collected  from  a  board  fence 
July  30. 

^i^.  Divtydium  umbilmtium  Schrader.  Collected  in  great  abundance 
on  various  kinds  of  decaying  wood  during  the  mouth  of  July. 

Ii9,  Cribraria  ienella  Schrader.  Collected  in  large  quantities  on  very 
badly  decayed  wood,  June  25  to  July  28. 

50.  C,  dictydioides  Cke.  and  Balf.  Very  common.  Quite  a  large  de- 
caying oak  trunk  was  found  by  the  elementary  students,  while  collecting. 
July  17,  that  was  literally  covered  with  this  species. 

51.  C.  microcitrpa  Pers.  Taken  in  substantial  quantities  from  decay- 
ing wood  at  Turkey  I^ike,  July  14.  Also  near  Tippecanoe  River,  Au- 
gust 5. 

52.  C.  fmiciocarpn  Schrader.    On  rotten  wcod,  July  30. 

5S.  C.  minutlHHtma  Schweinltz.  This  species  taken  only  once  but  in 
considerable  quantity  then.  On  a  lichen  covered  oak  trunk,  July  20.  On 
account  of  its  smallness  it  is  probably  often  overlooked  by  collectors. 

J^.  Arcyi'ia  inairnata  Pers.  Very  common.  Collected  many  times  on 
all  kinds  of  decayed  wood,  June  26  to  August  20. 

55.  A.  ciMrea  Pers.    Found  abundantly  during  July  on  decayed  wood. 

56.  A.  flava  Pers.    On  decaying  maple,  July  4. 

57.  A.  piniicea  Pers.  Perhaps  the  most  common  of  the  Arcyrlas. 
Collected  on  almost  every  trip  during  the  entire  time  the  station  work 
was  going  on. 

58.  A.  ferruoinea  Sauter.  Found  growing  on  old  decaying  cornstalks. 
July  4. 

50.    A.  iticarnata  nodulosa  McBr.    On  decaying  birch.  July  10. 
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60,  A.  digitata  Pers.  Quite  common  on  decaying  maple.  The  sporan- 
g\a  are  usually  collected  In  tufts  of  from  four  to  twelve.    July  10. 

61,  A,  iwmifonnis  Host.     Found  along  with  A.  diyitaUt,  July  10. 

62,  A.  rltellina  Phillli>«.     Turkey  Lake.  July  14. 

6J.  A,  (Ersiedtii  Host,  (irowing  on  decayed  woo<i— maple  and  cotton- 
wood.  July  23. 

6k.   A.  magna  Uex.    On  decaying  trunks,  Tippecanoe  River,  August  5. 

6o.  A.  albida  Pers.  Very  common  on  dead  wood  of  various  kinds, 
iuly.  August. 

66.  Han  it  rich  in  vlmntu  Host,  (''ollccted  from  decaying  watery  trunks, 
July  3. 

^.  //.  ruhifovmiis  Lister.  Very  common.  Usually  found  growing  on 
Uie  watery  decaying  wood  under  the  hark  of  fallen  trunks.  Sporangia 
are  often  sessile. 

6i<.   H.  inUtriii  Lister.    On  decaying  oak,  July  17. 

69.  H.  fttipitata  Mass.  Only  a  small  specimen  collected  from  water 
soaked  wood,  July  21. 

VK  H.  serpula  Rost.  Found  in  abundance  In  the  Inner  Imrk  of  water 
soaiied  wood.    Tippecanoe  River.  August  5. 

7/.  Ophiotheca  rhri/sospcrma  Currey.  Collected  July  20  and  28.  on  inner 
bark  of  fallen  willow  trunks. 

7i.  0.  Wriffhtii  Berk,  and  Curt.  Collected  In  considerable  quantity 
on  Inner  hark  of  fallen  dm  trunks  July  23. 

7.f.  Olifjoiiemfi  nitens  Rost.  (*ollected  in  small  quantity  in  decaying 
wood  near  North  Manchester,  August  3. 

7 J.  ().  flaridnm  >L*iss.  Found  ailong  with  O.  nitcns.  North  Manchester. 
.\mwt  3. 

77.  Vericharufi  cortiraliH  Rost.  Collected  In  small  quantity  on  fallen 
elm  trunk  under  outer  bark,  July  30. 

76.  P.  rariabiliH  Rost.    On  inner  bark  of  willow  trunk,  July  30. 

77.  Trichia  nmtotia  Rost.  Collected  onlj  In  small  (luantlty,  July  8. 
in  decayed  wood  of  oak  stump. 

7^.  T.  afflnis  DeBary.  Found  in  considerable  <iuantity  in  decaying 
maple.  July  8. 

19.    T.  falUiJ-  Pers.    Quite  common  on  various  decaying  woods,  July  10. 

W.  T.  faroginra  Pers.  Collected  qujte  frequently  on  various  woods 
during  the  month  of  August.  More  abundant  than  any  other  member  of 
tlie  genus. 
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81.  T.  scabra  Rost.     Collected  from  decayed  wood  near  Tippecanoe 
River,  August  5. 

82.  T,  persimilis  Karst.     Single  specimen  collected  July  2G..    Decayed 
elm. 

83.  T.  lotcensis  McBr.     B^ound  growing  in  rotten  wood  near  Tippe- 
canoe River,  August  5. 

84.  Lycogala    ejriyuum    Morg.      Not    common.      Collected    only   once. 
June  26. 

85.  L.  flavo  fmcum  Rost.     Several  specimens  collected  from  water 
soaked  decaying  wood.    Turkey  Lake,  July  14. 

86.  L.  miniatum  Pers.    Very  common  on  all  kinds  of  decaying  trunks. 
This  species  was  found  on  almost  every  collecting  trip. 


e.  The  Plankton  of  Winona  Lake. 
Chancey  Juday. 

Winona  Lake  is  one  of  the  numerous  lakelets  found  in  northern  In- 
diana. It  is  located  in  Kosciusko  County  about  one  mile  (1.6  kilometers) 
southeast  of  the  city  of  Warsaw.  Concerning  the  physical  features  of 
the  lake  but  little  need  be  said  as  two  hydrographic  maps  showing  many 
of  these  points,  have  been  published;  one  by  Large  in  1806  (Proc.  Ind. 
Acad.  Sci.,  1896)  and  another  by  Norris  in  1901  (Proc.  Ind.  Acad.  Sci., 
1901).  The  lake  is  irregular  in  outline  and  has  an  average  length  north 
and  south  of  about  one  and  an  eighth  miles  (1.8  kilometers)  and  an  aver- 
age width  east  and  west  of  about  seven-tenths  of  a  mile  (1.1  kilometers) 
with  a  large  bay  extending  westward  from  the  north  end.  It  has  an 
area  of  about  0.9  of  a  square  mile  (2.3  square  kilometers)  and  a  maximum 
depth  of  eighty-one  feet  (twenty-five  meters).  Two  small  creeks  flow 
into  the  southeastern  portion  of  the  lake  and  there  are  several  large 
springs  along  the  east  side. 

The  data  for  this  paper  were  collected  at  the  Indiana  University 
Biological  Station  during  the  summer  of  1901.  I  wish  to  acknowledge 
my  indebtedness  to  Dr.  C.  H.  Eigenmann,  Director  of  the  Station,  for 
many  courtesies  shown  me.  I  am  aUo  much  indebted  to  Mr.  Clarence 
Kennedy  and  Mr.  Heilman  C.  Wadsworth  for  their  valuable  assistance 
both  in  making  the  observations  and  in  the  tedious  work  of  counting  the 
material. 
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TUANSPAUKNCY. 
The  transparency  of  the  water  was  determined  by  means  of  a  Seechrs 
disk,  about  fifteen  centimeters  in  diameter.    The  depth  at  which  this  disk 
just  disappeared  from  view  varied  from  2.1  meters  as  a  minimum  to  2.5 
meters  as  a  maximum. 

TEMPERATURES. 

The  thermophone  and  deep  sea  thermometer  were  not  in  wor Icing 
order  so  that  the  temperatures  had  to  be  taken  by  means  of  a  pump  and 
hose.  This  method,  of  course,  is  subject  to  considerable  error  and  the 
results  were  found  to  be  of  comparatively  little  value  except  to  determine 
the  location  and  extent  of  the  thermocline,  so  that  the  distribution  of  the 
plankton  with  regard  to  this  region,  might  be  studied. 

The  temperature  observations  were  made  in  the  deepest  part  of  the 
lake,  and  they  consisted  of  eight  sets  in  July  and  ten  sets  in  August. 
During  July  there  was  very  little  wind  so  that  the  upper  stratum  of  water 
was  not  di8tiu*bed  to  any  great  extent  As  a  result  this  stratum  accu- 
mulated considerable  heat  during  this  period.  The  surface  temperature, 
taken  at  a  depth  of  eight  or  ten  centimeters,  averaged  28.0*  C.  for  the 
eight  sets  of  observations,  with  31.2**  C.  as  a  maximum. 

During  August,  however,  the  wind  was  much  stronger  and  the  upper 
stratum  of  water  was  much  more  thoroughly  stirred  up.  As  a  result,  the 
average  surface  temperature  •  for  the  ten  sets  of  observations  was  25.0* 
with  a  maximum  of  26.0.** 

The  thermocline  consisted  of  a  stratum  of  water  three  meters  in  thick- 
ness. The  difference  in  temperature  between  the  top  of  this  stratum  and 
the  lK)ttom  of  it  varied  between  0.0°  and  12.0°.  In  July  it  extended 
^rora  four  meters  to  seven  meters,  and  in  August  from  five  meters  to  eight 
meters.  The  downward  movement  was  doubtless  due  to  the  stronger 
winds  prevailing  in  August 

The  change  in  bottom  temperature  during  the  two  months  was  very 
slight,  7.5°  being  the  minimum  and  8.0°  the  maximum. 

METHODS. 
The  plankton  observations  as  well  as  the  temperature  observations 
were  made  in  the  deepest  part  of  the  lake  and  by  the  pump  method.    An 
ordinary  pitcher  pump,  1-inch  garden  hose,  and  a  plankton  net  whose 
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straining  part  was  made  of  l)ufoiir\s  No.  2<)  iioltinjr  cloth,  were  used. 
The  quantity  of  water  strained  for  a  catch  was  the  amount  produced  by 
forty  strokes  of  the  pump,  which  averaged  22.5  liters. 

The  counting  method  was  used  to  determine  the  relative  abundance 
of  the  various  planliton  forms.  In  most  cases  20  per  cent,  of  the  material 
obtained  in  a  catch  was  counted,  and  the  results  thus  obtained  for  the 
various  forms  were  multiplied  by  five  in  order  to  determine  the  number 
of  individuals  in  a  whole  catch.  Whenever  a  catch  contained  a  compara- 
tively small  number  of  individuals,  for  example,  the  catches  near  the 
surface  in  day  time,  the  whole  catch  was  counted.  Also,  all  the  indl« 
viduals  of  the  larger  forms,  such  as  Epischura  and  I>eptodora,  which  are 
readily  recognizable  with  the  naked  eye,  were  counted. 

The  sets  of  observations  may  he  divided  into  five  groups: 

1.  Twenty  sets  of  day  catches  which  were  made  not  earlier  than  9 
a.  m.,  nor  later  than  4  p.  m. 

2.  Six  sets  of  night  catches  which,  with  one  exception,  were  made 
between  0  p.  m.  and  midnight.  On  September  2.  a  series  was  made  as 
early  as  8  p.  m.,  but  this,  however,  was  an  hour  and  a  half  after  sunset. 

3.  Four  sets  of  evening  catches  were  made.  These  were  begun  short- 
ly before  sunset  and  continued  at  half  hour  intervals  an  hour  or  more 
after  sunset. 

4.  The  morning  observations  were  begim  one  and  a  half  to  two  hours 
before  sunrise  and  were  continued  at  thirty  minute  intervals  until  after 
sunrise.    Six  sets  of  these  were  made. 

5.  In  August  there  were  two  sets  of  observations  in  which  catches 
were  made  at  the  surface  at  regular  intervals  during  the  entire  night. 
Both  series  were  begun  before  sunset  and  continued  until  after  sunrise. 
(*atches  were  made  at  half  hour  intervals  until  8  and  9  p.  m.,  respective- 
ly, then  every  hour  until  3  and  4  a.  m.,  respectively,  and  again  at  hnlf 
hour  intervals  until  after  sunrise.  The  results  of  these  observations  are 
sliown  in  Figs.  1  to  4. 

The  first  and  second  groups  covered  the  entire  depth  of  the  lalte 
(twenty-five  meters),  while  the  catches  of  the  third  and  fourth  groups 
were  confined  to  the  upper  four  meters.  The  fifth  gi'oup  consisted  of 
surface  catches. 
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THE  PLANKTON  FORMS. 

PHYTOPLANKTON. 

The  phytoplauktou  was  made  up  of  three  forms,  Clathrocystls,  Coe- 
losphaerium  and  Oseillaria.  Clathrocystis  was  much  more  abundant  than 
the  other  two  forms  as  it  made  up  about  75  per  cent,  of  the  total  quan- 
tity of  phytoplanlvton. 

CRUSTACEA. 

Vopepoda.—My  thanks  are  due  Prof.  C.  Dwight  Marsh  for  his  deter- 
mination of  the  following  copepods: 

Epuichura  lacuatris  Forbes. 

Diaptomus  oregonensis  LillJ. 

Diaptomus  hirgei  Marsh. 

Cyclops  pulchellus  Koch. 

Cyclops  brerinpinosfis  Herrick. 

Cyclops  leuckarti  Sars. 

Cyclops  albidus  Jurine. 

Cyclops  prasinus  BMscher. 

Cyclops  sefTulatus  Fischer. 

Ergasilus. 
The  following  concerning  Diaptomus  birgel  is  quoted  from  Professor 
Marsh's  letter:  "The  ilndiug  of  D.  birgei  is  of  gi-eat  interest  to  me.  I 
deseriijed  the  species  some  years  ago  from  a  few  specimens  from  New 
Lislwn,  Wisconsin,  and  have  never  seen  a  specimen  since.  I  had  begun 
to  fear  that  I  had  described  a  freak  form  and  that  the  species  would  not 
stand;  but  here  conies  the  creature  in  the  proper  proportions.  It  is  a 
little  queer  that  I  should  have  found  it  only  in  two  such  widely  separated 
localities,  but  doubtless  it  lives  at  some  intermediate  locations." 
Cfadocpro.— The  following  linmetic  forms  were  found: 

Daphnia  hyalina  I^yd. 

DaphnUi  pulex  De  G.  var.  pulicaria  Forbes. 

Dapknuir  reirocurra  Forbes. 

Diaphanosoma  brachyurum  Sars. 

Ceriodaphnia  lacttstris  Birge. 

Leptodora  hyalina  LillJ. 

Chydorus, 

Bosmina, 
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Littoral  forms: 

Pleuroxits  procurvatus  Birge. 

Pleuroxus  denticulatus  Birge. 

Euryc€rcu9  lamellatus  O.  F.  M. 

Acj'operuH  Mrpae  Baird. 
The  following  genera  were  represented  by  at  least  one  species  each, 
Alona,  Graptoleberis,  and  Simocephalus. 

Cypris  and  Corethra  larvco  were  found  in  some  of  the  catches. 

* 

ROTIFERA. 

Four  members  of  this  group  were  specifically  identified,  Trlartht-n 
longiseta,  Anurca  ci)cUledn8,  Anurea  acideata,  and  Nothol<^  longispina.  The 
other  members  of  the  group  belonged  to  the  genera  Asplanchnu,  Polyat'thra, 
and  Mastigocerca. 

CHANGE  IN   QUANTITY  OF  PLANKTON. 

These  observations  covered  too  brief  a  period,  July  10  to  September  3, 
to  show  much  concerning  the  increase  or  decrease  of  the  various  plankton 
constitutents.  In  general,  it  may  be  said  that  there  was  comparatively 
little  change.  There  was  apparently  a  slight  increase  of  the  phytoplank- 
ton,  due  mainly  to  an  increase  of  Clathrocystis.  Only  two  forms  of  the 
Crustacea  showed  any  change.  During  August,  there  was  a  perceptible 
increase  of  Diaptomus  and  Cyclops.  They  were  found  to  be  twice  as 
numerous  the  first  of  September  as  the  last  of  July  and  first  of  August. 

DIURNAL  MOVEMENT. 

Epischura  lacustris.— This  form  was  not  found  regularly  in  the  day 
catches  as  it  was  present  in  only  six  of  the  twenty  day  series.  On  these 
six  occasions  it  was  confined  to  the  thermocline.  that  is,  between  five  and 
seven  meters.  It  was  taken,  however,  in  the  surface  catches  of  the  six 
night  series.  The  time  of  its  appearance  at  the  surface  varied  from  half 
an  hour  to  an  hour  and  a  half  after  sunset  and  it  disappeared  from  tlie 
surface  about  an  hour  before  sunrise.  In  the  all-night  series  of  August 
5-6,  it  was  found  in  only  one  catch.  This  was  at  9  p.  m.,  five  individuals 
per  100  liters  of  surface  water.  In  the  all-night  series  of  August  27-28. 
it  reached  a  maximum  of  140  per  100  liters  at  8  p.  m. 
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Diaptomu8.—As  noted  above,  two  species  were  present,  but  they  were 
not  counted  separately.  For  the  most  part,  Diaptomus  remained  in  the 
upper  ten  meters  of  the  take  as  those  found  below  this  depth  constituted 
less  than  5  per  cent,  of  the  total  number  of  individuals  taken  In  either  a 
day  or  a  night  series.  They  were  found  at  the  surface  in  sixteen  of  the 
twenty  day  series,  but,  with  two  exceptions,  there  was  a  marked  increase 
In  the  number  of  individuals  at  the  surface  at  night.  This  increase  varied 
from  five  to  twenty-five  fold.  The  two  exceptions  were  surface  catches 
made  on  cloudy  days.  These  differed  but  little  from  the  night  surface 
catches.  The  increase  at  the  surface  usually  began  about  sunset  and  the 
greatest  decrease  occurred  half  an  hour  to  an  hour  before  sunrise. 

Fig.  1  shows  the  surface  conditions  for  Diaptomus  in  the  two  all-night 
series.  The  vertical  spaces  represent  the  number  of  individuals  per  hun- 
dred liters  of  surface  water  and  the  horizontal  spaces  represent  the  time 
between  G  p.  m.  and  6  a.  m.  The  curves  show  a  striking  similarity  of 
conditions  although  the  observations  were  separated  by  a  time  interval 
of  three  weeks.  They  show  that  the  maximum  number  was  found  at 
the  surface  at  7:30  p.  m.  on  both  occasions.  Both  also  show  a  decided 
decrease  during  the  next  half  hour,  a  second  but  smaller  rise  at  midnight, 
a  third  near  morning,  and  a  fourth  is  indicated  for  the  period  immediately 
following  simrise.  Diaptomus  was  not  found  in  the  surface  catch  on 
August  5  at  11  a.  m.  and  there  were  100  per  100  liters  on  August  27  at 
9  a.  m. 

Cyclops.— Several  species  were  present  but  no  attempt  was  made  to 
count  them  separately.  They  were  distributed  through  the  entire  depth 
of  the  lake.  They  were  found  at  the  surface  In  all  the  day  catches.  In 
general,  the  night  increase  was  comparatively  small  as  it  did  not  exceed 
five  fold.  There  was  little  or  no  difference  between  the  surface  catches 
made  on  cloudy  days  and  those  made  at  night. 

The  curves  of  Fig.  2  represent  the  status  of  Cyclops  in  the  two  all- 
night  series.  The  early  evening  conditions  differ  a  great  deal  as  there  is 
no  maximum  in  the  curve  for  August  27-28  corresponding  to  the  7:30  p.  m. 
maximum  of  Augiist  5-6.  Beyond  this,  however,  the  curves  are  very 
Bimllar.  The  surface  catch  on  August  5  at  11  a.  m.  showed  a  total  of  IGO 
Cyclops  per  100  liters  and  there  were  200  on  August  27,  at  9  a.  m. 

Nauplii,— They  were  found  throughout  the  entire  depth  of  the  lake 
and  showed  no  evidence  of  a  movement. 
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Ergasihis.—Th\s  form  was  Irregularly  distributed  In  the  upper  six 
meters  and  showed  no  movement. 

DaphnUi  hyalina,  —  In  this  species,  the  younjr  and  the  adults  were 
counted  separately.  The  ratio  between  them  was  very  variable.  The 
young  constituted  from  10  per  cent,  to  78  per  cent,  of  the  entire  number 
of  individuals  of  a  series.  The  young  predominated  near  the  surface  on 
bright  sunny  days  and  the  adults  predominated  in  the  deeper  strata.  In 
all  but  one  set  of  observations,  70  per  cent,  to  05  per  cent,  of  the  total 
nunil>er  of  />.  ht/alhia,  wvrv  found  in  the  upi)er  seven  meters  and  in  this 
one  instance  (JO  per  cent,  were  In  this  region. 

Usually  a  few  young  were  found  at  the  surface  in  the  daytime.  Like- 
wise adults  were  found  at  the  surface  on  two  cloudy  days  but,  on  clear 
days,  they  were  at  a  depth  of  one  to  two  meters.  In  three  sets  of  ol>- 
servations,  adults  appearetl  at  the  surface  about  half  an  hour  after  sun- 
set, and  on  a  fourth  occasion  al)out  sunset.  In  five  sets  of  morning  obser- 
vations, the  time  of  their  disapi>ea ranee  from  the  surface  varied  from 
nearly  two  hours  before  sunrise  as  a  maximum  to  thirty  minutes  before 
sunrise  as  a  minimum. 

Figs.  3  and  4  represent  l)oth  young  and  adult  in  the  all-night  serii*s. 
It  will  be  noted  that  the  curves  for  yoimg  and  adult  in  each  series  cross 
and  recross  each  other,  showing  that  the  ratio  between  them  was  very 
variable.  The  two  curves  for  adults  do  not  show  the  similarity  that  the 
curves  for  Diaptomus  and  Cyclops  do.  In  fact.  If  plotted  together,  they 
cross  each  other  several  times,  one  curve  showing  an  increase  of  indi- 
viduals at  the  same  hour  that  the  otlier  shows  a  decrease.  In  the  first 
series,  August  5-().  the  adults  reached  a  pronounced  maximum  at  8  p.  m., 
while  in  the  series  of  August  27-28,  two  equal  maxima  were  observed,  one 
at  7:,*^)  p.  m.  and  the  other  at  10  p.  m. 

Tliere  is  the  same  lack  of  similarity  between  the  curves  representing 
the  young.  The  first  series  showed  a  maximum  of  young  at  8  p.  m.  and 
the  second  at  4:30  a.  m. 

Paphnia  pulimria.— It  occupied  the  region  l>etween  the  middle  of  the 
thermocline  and  the  bottom.  It  was  usually  most  numerous  within  one 
to  three  meters  of  the  l>ottom.  There  was  practically  no  diurnal  move- 
ment. Adults  were  found  at  the  surface  in  one  evening  catch  and  at  a 
depth  of  only  one  meter  in  a  night  catch.  These  were  the  only  Indica- 
tions of  a  movement, 
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Daphnia  ret rocurva.— It  was  rarely  found  at  a  ^'eater  depth  than 
seven  meters.  Both  young  and  adult  were  one  to  three  meters  below  the 
surface  on  clear  days.  Both  appeared  at  the  surface  in  the  evening  about 
half  an  hour  after  sunset.  In  the  morning,  however,  the  adults  left  the 
surface  l»efore  the  young.  The  young  usually  disappeared  about  sunrise 
while  the  adults  moved  down  from  the  surface  an  hour  or  more  before 
sunrise*.  The  surface  maximum  of  young  and  adults  combined,  was  found 
three-(iuarters  of  an  hour  after  sunset  in  the  first  all-night  series  and 
half  an  hour  later  in  the  second,  about  8  p.  m.  in  each  case. 

Diaphanottoma  hravhyurum.^  X  comparatively  small  number  of  this 
species  was  found.  It  was  rather  irregular  in  its  movements  but,  In  gen- 
eral, it  api)eared  at  the  surface  thirty  to  forty-five  minutes  after  sunset 
and  left  the  surface  an  hour  or  more  before  sunrise.  It  was  found  at  a 
dei>th  of  one  meter,  usuallj',  in  the  daytime,  and  rarely  occurred  in  catches 
Im»1ow  a  depth  of  seven  meters. 

Ceriodaphniu  lacmtrU.  —  This  form  was  confined  to  the  upper  four 
meters  and  was  present  in  very  small  numbers.  There  was  no  diurnal 
movement  shown  by  it. 

Leptodom  hyalina. — Only  a  small  number  were  fomid.  It  occurred  in 
only  five  of  the  twenty  day  series.  In  these  five  instances,  it  was  con- 
iined  to  the  region  of  the  thermocline,  that  is,  between  four  and  eight 
meters.  Both  young  and  adult  appeared  at  the  surface  in  the  evening 
from  thirty  to  forty-five  minutes  after  sunset.  The  young  left  the  surface 
about  an  hour  before  sunrise  and  the  adults  half  an  hour  or  more  earlier. 

Chydorua  and  Boamina  were  found  in  very  small  numl)ers.  No  diurnal 
movement  was  noted. 

O/pn*.— There  was,  apparently,  an  extended  horizontal  migration  of 
Cyi)rl8  as  it  was  found  in  a  third  of  the  morning  and  evening  series,  and 
these  observations  were  made  in  the  deepest  part  of  the  lake.  In  the  day- 
tUue,  however,  Cyprls  was  never  found  in  the  limnetic  ivgiou  of  the  lake 
but  in  the  littoral  region. 

A  few  Corethra  larvio  were  found  in  and  below  the  thermocline  in  the 
daytime.    In  a  few  instances  they  came  to  the  surface  at  night. 

Rot ifcia.— The  rotifers  showed  no  diurnal  movement.  With  respect 
to  their  vertical  distribution,  they  form  three  groups: 

1.  Masiigocerva,  Potyarthra,  and  A»pianchia  were  confined  to  the  upper, 
five,  six  and  seven  meters  resi>ectively,  or  the  region  in  and  above  the 
thermocline. 
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2.  AuKica  arnlfdta  and  Tn'mihra  occupied  the  region  below  a  deph 
of  ten  meters.  They  were  usually  most  abundant  within  two  or  three 
meters  of  the  bottom. 

3.  A  a  area  rochlearis  and  XMoIra  hmginpina  were  found  through  tlie 
entire  depth  of  the  lake. 


MAXIMUM  NUMBER  AT  SURFACE. 

This  diurnal  migration  must  not  be  taken  to  mean  that  the  individuals 
of  the  various  species  concerned,  congregate  at  the  surface  at  night  in 
such  numbers  as  to  form  what  might  be  called  a  "swarm,"  for  no  such 
aggregation  was  noted.  This  is  shown  by  the  fact  that  Diaptomus,  Cyclops 
and  Daphnia  hyallna.  In  a  majority  of  the  night  observations,  were  more 
numerous  at  a  depth  of  one  or  two  meters  or  even  deeper,  than  at  the 
surface.  It  simply  means  that  the  upper  stratum,  one  or  two  meters  In 
thickness,  Is  sparsely  populated  on  bright,  sunny  days,  but  that  this  region 
is  more  or  less  densely  populated  at  night. 

Blanc  (1808)  and  Fordyce  (1900)  found  the  greatest  number  of  Crus- 
tacea at  the  surface  at  4  a.  m.  My  observations  do  not  agree  with  their 
results.  Figs.  1  to  4  do  not  show  a  morning  maximum  with  the  exception 
of  young  Daphtiia  hyalina  In  the  second  series.  On  the  other  band,  Diap- 
tomua  reached  a  maximum  at  7:nO  p.  m.,  adult  D.  hyalina  at  7:30  and  8 
p.  m.,  and  Cyclops  at  7:30  p.  m.  and  midnight.  Also,  each  of  the  other 
forms  showing  a  diurnal  movement,  reached  Its  maximum  about  8  p.  m. 


CAUSES  OF  DIURNAL  MOVEMENT. 

Various  theories  have  been  advanced  to  account  for  this  phenomenon. 
It  has  been  ascribed  to  various  factors  such  as  food,  temperature,  light, 
gravity,  and  in  some  cases  chemical  stimuli.  Experiments  on  several  of 
the  Crustacea  which  show  diurnal  movement,  seem  to  show  that  light  Is 
the  primary  factor.  But  generally,  there  are  other  factors  Involved  which 
may  modify  the  effect  of  light  to  a  very  considerable  degree,  thus  making 
the  phenomenon  complex  Instead  of  apparently  very  simple. 

Tlie  migrating  forms  of  Winona  I^ake  may  be  separated  Into  two 
groups.  The  first  group  includes  those  whose  day  position  bears  a  more 
or  less  direct  relation  to  the  intensity  of  the  sunlight.  Daphnia  hyalina 
and  reli-ocurray  Diaptommt  and  Cyclops  belong  to  this  group.     The  Daphnias 
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desert  tho  uppor  inctor  or  two  on  l»rijrht.  sunny  days  juul  the  other  two 
members  otx-upy  this  region  in  nither  liniitiKl  numbers.  But,  on  cloudy 
days,  all  are  found  in  this  region  in  nearly  as  large  numbers  as  at  night. 
This  seems  to  show  that  light  is  the  primary  factor  controlling  their  move- 
ments. They  move  down  to  avoid  intense  liglit  and  then  move  up  into 
tills  region  again  as  soon  as  the  intensity  of  the  liglit  is  sutticiently  de- 
creased. 

Epischtmi,  Lcptotlorn,  and  Corrthra  larva>  belong  to  the  second  group. 
The  depth  to  which  these  descend  in  the  daytime  did  not  dei>end,  appar- 
ently, upon  the  intensity  of  tlie  sunlight  as  they  were  found  at  the  same 
depth  on  cloudy  as  on  clear  days.  Besides,  it  does  not  seem  probable 
that  sunlight  alone  would  cause  them  to  descend  to  so  great  a  depth,  that 
Is,  five  to  seven  meters  or  more,  especially  since  the  transparency  of  the 
water  was  so  low,  2.1  to  2.5  meters.  Therefore,  it  seems  reasonable  to 
suppose  that  some  other  factors  are  very  largely  respcmslble  for  their 
movements. 

Daphnia  pulicarin  might  also  Im  added  to  this  group.  While  it  sliowed 
only  a  very  slight  tendency  toward  diurnal  movement  in  Winona  Lake,  it 
did  show  distinct  and  regular  migrations  in  one  of  the  Wisconsin  lakes 
upon  which  the  writer  made  observations.  In  the  latter  lake  the  same  as 
in  Winona  Lake,  it  remaineil  in  and  Ijelow  the  thermocline  in  the  daytime 
and  in  neither  case  was  its  day  position  affected  by  the  intensity  of  the 
sunlight  In  general,  the  diurnal  migration  of  all  the  members  of  this 
group,  seems  to  t>e  much  more  akin  to  the  "nocturnal  habits''  of  many 
other  animals,  tlian  are  the  niovements  exhibited  by  the  members  of  the 
first  group. 

Some  Crustacea  upon  which  exi>erlments  have  lHH»n  performe<l,  have 
shown  that  they  are  attracted  by  diffuse  light  If  this  were  true  of  all 
Crustacea,  and  if  it  were  to  hold  true  for  them  in  their  natural  haunts 
as  well  as  in  the  laboratory,  then  one  might  suppose  that  there  would 
be  morning  and  evening  surface  increases  of  about  equal  proportions. 
Furthermore,  it  would  not  be  unreasonable,  perhaps,  to  expect  moonlight 
to  produce  an  appreciable  effect,  if  the  Crustacea  were  attracted  by  diffuse 
light  For  the  most  part,  however,  the  truth  of  this  supposition  is  not 
confirmed  by  the  Crustacea  of  Winona  Lake.  With  the  exception  of  the 
young  Daphnia  hyalina  in  the  second  all-night  series,  there  was  no  morn- 
ing surface  increase  comparable  in  every  way  to  that  of  the  evening. 

9— Academy  of  Science. 
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Piaptomm  was  the  only  other  form  that  showed  any  tendency  toward  a 
considerable  surface  increase  after  midnight,  but  its  morning  increases 
were  much  smaller  than  those  of  the  evening.  Then,  too,  moonlight  had 
no  appreciable  effect  upon  the  diurnal  movement  of  any  of  the  Crustacea. 

SUMMARY. 

1.  There  was  comparatively  little  change  in  the  quantity  of  plankton. 

2.  Diurnal  movement  was  shown  by  Epischura,  Diaptomus,  Cyclops, 
Daphnia  hyalina  and  retrocurva  Diaphanosoma,  Leptodora,  and  Corethra 
larvae. 

3.  These  various  forms  reached  a  maximum  at  the  surface  about  8 
p.  m. 

4.  Light  is  a  very  important  factor  in  the  movement  of  Diaptomus. 
Cyclops,  and  Daphnia  hyalina  and  retrocurva.  It  is,  apparently,  not  so  im- 
portant a  factor  in  the  movement  of  Epischnra,  Daphnia  pulicaria,  Lepto- 
dora,  and  Corethra  larva?. 

5.  Diurnal  movement  was  not  affected  by  moonlight. 

LITERATURE  CITED. 
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EXPLANATION  OF  FIGURES. 

Fig.  1.     Diaptomus.     Scale,  one  vertical  space  equals  100  individuals 
per  hundred  liters  of  surface  water. 

— —  August  5-6. 

August  27-28. 

Fig.  2.     Cyclops.    Scale,  one  vertical  space  equals  50  individuals  per 
hundred  liters  of  surface  water. 

August  5-6. 

August  27-28. 

Fig.  3.    Daphnia  hyalina.    Scale,  one  vertical  space  equals  50  individ- 
uals per  hundred  liters  of  surface  water. 

Adult.   \  ^         ^  ^  ^ 

>  August  6-6. 
Young.  ) 

Fig.  4.     Daphnia  hyalina.     Scale,  one  vertical  space  equals  50  Individ- 
uals iwr  hundred  liters  of  surface  water. 

— Adult. 

Young. 


I  August  27-2 
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/.    The  Birds  of  Winona  Lake. 
Clarence  Guy  Littell. 

During  the  summer  of  1902,  from  June  21  to  August  28,  while  a  stu- 
dent at  the  Indiana  University  Biological  Station  I  devoted  all  of  my  time 
to  a  field  study  of  the  bhrds  about  Winona  Lal^e.  I  present  here  my  notes 
on  the  occurrence  and  habits  of  the  birds  observed. 

The  region  about  Winona  Lake  was  fully  described  in  the  Proceedings 
Indiana  Academy  of  Science  for  1901  and  a  detailed  description  is  not 
necessary.  Sufi3ce  It  to  say  that  the  lake  is  surrounded  by  swamps, 
flooded  in  times  of  extreme  high  water,  and  by  hills  reaching  a  height  of 
forty  feet.  The  vegetation  varies  from  the  aquatics  in  the  margin  of  the 
lake  to  swamp-grasses  and  bushes  in  the  marshes,  and  to  oak  forests  on 
the  hills. 

Observations  on  birds  were  all  made  within  a  radius  of  one  mile  from 
the  lake  shore.    In  the  following  list  the  numbers  In  brackets  refer  to 
the  A.  O.  U.  Code  and  Check-list, 
[6]    Podilymhus  podiceps  (Linn.).    Pied-billed  Grebe. 

This  Grebe  is  not  common  around  Winona  Lake.    I  have  only  seen  it 
twice,  both  times  near  the  reedy  shores  of  the  western  side. 
[190]  Botaurus  lentiginosus  (Montag.).    American  Bittern. 

I  have  flushed  this  bird  several  times  in  a  small  swamp  at  the  south- 
eastern corner  of  the  lake,  but  have  been  unable  to  find  a  nest. 
[191]  Ardetta  e.rilis  (Gmel.).     Least  Bittern.    Fig.  3. 

This  bird  is  rather  common  in  the  small  swamps  bordering  on  the  lake, 
but  owing  to  the  lateness  of  the  season  when  I  arrived,  I  was  able  to  find 
but  one  nest  which  contained  at  the  time  three  pure  white  eggs.  I  found 
this  nest  on  July  23,  in  the  middle  of  a  swamp.  It  was  a  platform  of 
grasses  set  in  the  swamp  grass. 
[194]  Ardea  herodim  Linn.     Great  Blue  Heron. 

This  bird  has  been  identified  flying  over  the  lake  several  times.    I  have 
never  flushed  it. 
[201]  Ardea  virescem  Jjinn,     Green  Heron. 

This  species  is  common  around  the  lake  and  undoubtedly  nested  in  the 
vicinity  in  numbers  in  the  spring.  I  found  several  old  nests  that  I  believe 
were  built  by  this  bird. 
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[214]  Porzarui  Carolina  {Jjinn.).     Sora. 

I  flushed  three  of  these  rails  in  a  cornfield  near  a  swamp,  in  the  latter 
part  of  July.  After  a  short  flight  they  dropped  into  a  marsh,  and  I  failed 
to  find  them  again. 


[256]  Totanus  solitarim  CWUb.).     Solitary  Sandpiper. 

This  bird  is  probably  not  rare  around  the  lake  although  I  flushed  it 
but  three  times.  It  stays  in  rather  removed  places.  Twice  I  saw  it  on  a 
sandbar  on  the  western  side  of  the  lake. 
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[268]  ArtftiH  macal(iri((  (Liim. ).     Spotted  Sandpiper. 

The  most  common  wader  around  the  lake. 
[273]  ACgmlUis  vocifera  {JAnn,).    Killdeer. 

Common.    Often  seen  along  railroad  and  on  golf  links. 
[289]  CoUnm  virginianm  (Linn.).     Bob  white.     Figs.  1  and  2. 

Very  common. 
[316]  Zenaidura  macmara  (Linn.).     Mooming  Dove.     Fig.  4. 

Very  common  around  the  lake,  nesting  all  through  the  summer  in  all 
sorts  of  places.  It  seems  to  prefer  places  near  lake  shore.  I  fouud  ouo 
nest  on  a  brush  pile,  about  twenty  feet  from  the  lake  in  a  very  exposed 
position;  another  in  a  tree  overhanging  the  lake,  in  a  small  hollow,  where 
the  limb  joined  the  trunk.  The  nest  In  the  latter  case  consisted  of  two  or 
three  dead  leaves. 
[825]  CatharUs  aura  (Linn.).     Turkey  Buzzard. 

Common. 
[881]  Circus  hudsonius  (JAnn.),     Marsh  Hawk. 

Common  around  the  lake.    Nests  in  marshy  places  near  small  inlets. 
[838]  Accipiter  cooperi  (BouAii.).    Cooper's  Hawk. 

Not  common.    I  have  identified  one  specimen  while  flying. 
[837]  Buteo  borealis  (Gmel.).    Red-tailed  Hawk. 

Not  rare.     I  have  identified  it  several  times.     It  is.  however,  mucb 
more  common  farther  south. 
[360]  Falco  sparverim  Linn.     Sparrow  Hawk. 

Not  rare.    I  have  identified  it  soAcral  times,  but  it  is  not  common. 
[368]  Symium  nehidosum  (Forst.).     Barred  Owl. 

Rare.    One  specimen  was  shot  here  in  the  summer  of  1901.    Personally, 
I  have  never  seen  it  here. 
[873]  Megasc'ops  asio  (Linn.).    Screech  Owl. 

Common.     Breeds  in  numbers  although  all  young  were  out  when  I 
arrived. 
[376]  Bubo  virginianus  (Gmel.).     Great  Homed  Owl. 

I  have  heard  this  owl  twice  during  the  summer.     Probably  not  very 
common. 
[387]  Coccyzm  americanm  (lAxm,),     Yellow-billed  Cuckoo. 

Very  common.    Breeds  commonly  all  dui*ing  summer. 
[388]  Coccyzus  erythrophthalmus  (Wils.).     Black-billed  Cuckoo.    Figs.  5,  6, 

7  and  8. 
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Common,  but  not  easily  seen.  I  found  one  nest  on  the  side  of  a  rather 
steep  hill,  the  female  was  sitting  on  the  nest  I  took  a  negative  of  her 
Just  as  she  was.  I  then  scared  her  ott  the  nest  and  found  that  she  only 
had  one  egg.  This  was  on  the  morning  of  July  13.  I  came  back  every 
morning  and  made  negatives  of  her  on  the  nest  in  different  positions, 
afterwards  scaring  her  off,  but  I  found  only  one  egg  until  July  17.  At 
three  o'clock  in  the  afternoon  of  the  17th  I  found  two  eggs.  The  eggs 
were  smaller  than  those  of  the  Yellow-billed  Cuckoo  and  did  not  have 
the  bluish  cast  The  nest  is  a  much  better  affair  than  the  Yellow-billed 
Cuckoo  builds.  By  the  18th  I  could  approach  my  hand  within  eighteen 
inches  of  the  cuckoo  before  she  left  the  nest.  Whenever  she  left  her  nest 
she  generally  flew  about  thirty  feet  and  then  sat  perfectly  motionless  until 
I  left  She  hardly  ever  uttered  a  sound.  Her  positions  on  the  nest  were 
at  times  rather  acrobatic.  This  is  illustrated  to  some  extent  by  the  photo- 
graphs. On  July  24  the  first  egg  was  hatched  into  one  of  the  ugliest  young 
birds  I  have  ever  seen.  On  July  26  egg  number  two  had  disappeared  but 
the  young  cuckoo  was  thriving.  On  July  27  feathers  were  pretty  well 
started.  On  July  28  everything  was  as  usual,  on  the  afternoon  of  the  30tli 
the  bird  had  disappeared.  It  did  not  seem  ready  to  leave  the  nest  but 
probably  the  mother  coaxed  it  off  early  on  account  of  my  visits. 
[390]  Cei-yU  alq/on  (Linn.).    Belted  Kingfisher. 

Very  common.     I  found  one  nest  in  a  railroad  bank.     Another  In  a 
steep  bank  along  a  creek. 
[393]  Dryobales  villosm  {lAon.).     Hairy  Woodpecker. 

Four  individuals  of  this  species  were  seen  this  summer. 
[394]  Dryobales pubescens  (Linn.).     Downy  Woodpecker. 

Very  common. 
[402]  Sphijrapicus  varius  (liiim.).    Yellow-bellied  Sapsucker. 

Common. 
[406]  MeJanerpes  oi/throrephalm  (Linn.).     Red-headed  Woodpecker. 

Very  common.    These  Woodpeckers  have  become  very  tame,  especially 
on  the  Winona  Assembly  ground.    They  frequently  hop  around  in  the  road 
like  English  Sparrows. 
[412]  Colaptes  auratiis  (lAjm.).    Flicker. 

Very  common. 
[417]  Anlrosiomus  vocifenis  (Wils.).     Whip-poor-will.     Figs.  9,  10, 11, 12, 16. 

Common.    Often  heard,  but  rarely  seen.    I  found  one  nest  on  June  27. 
I  was  crossing  an  old  and  rotten  rail  fence  at  the  top  of  a  woody  embank* 
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meut  which  sloped  oflf  sharply  to  Cherry  Creek.  The  hill  was  coveretl 
with  young  willows,  weeds  and  old  dry  leaves.  Large  red  oaks  were 
scattered  plentifully  here  and  there.  The  top  rail  on  the  fence  broke  with 
my  weight  and  I  dropped  with  a  crash  on  the  other  side.  It  seemed  that 
at  almost  the  same  time,  I  heard  a  loud  chuck.  About  five  feet  in  front 
of  me  a  female  Whip-poor-will  was  lying;  she  looked  as  if  I  had  fallen 
upon  her.  She  lay  with  outspread  wings,  with  head  and  tail  up,  the  middle 
part  of  her  body  sagging  down  as  if  her  back  were  broken.  Somewhat 
deceived,  I  started  toward  her  but  she  edged  away,  still  going  through 
various  contortive  tricks.  I  looked  around  and  stepped  cautiously  in  the 
direction  from  which  I  thought  she  came,  the  frightened  bird,  all  the 
while,  giving  a  series  of  angry  chucks.  Finally  in  a  bunch  of  poison  ivy, 
I  found  an  elliptical  brown  and  lilac  8i)otted  egg  in  the  least  indentation 
in  the  dry  leaves.  About  six  inches  away  was  the  shell  of  another  egg. 
But  where  was  the  j'oung  bird?  At  last  I  saw  it;  not  only  saw  it  but 
comprehended  that  it  was  a  young  Whip-poor-will.  It  lay  close  to  the 
egg,  and  looked  something  like  a  piece  of  mouldy  earth.  A  few  feet  away 
it  seemed  to  fade  right  into  the  ground.  It  was  perfectly  helpless  and 
was  apparently  not  more  than  an  hour  old.  I  took  a  negative  of  it  and 
left  immediately  so  as  to  allow  the  mother  to  go  back  on  the  nest.  When 
I  stole  back  softly,  in  five  minutes,  she  was  brooding.  She  resembled 
perfectly  the  dead  leaves  around  her.  If  she  had  not  been  frightened  by 
the  breaking  rail,  I  would  never  have  discovered  her.  I  left  at  eleven 
o'clock  (June  21)  and  returned  at  four  o'clock  that  afternoon  and  the  un- 
hatched  egg  was  chipped  in  one  place.  I  reached  the  nest  next  morning 
at  eight  o'clock  and  young  Whip-poor-will  No.  2  was  Just  out  of  the  shell. 
There  was  still  a  piece  of  shell  sticking  to  the  down  on  Its  back.  I  Judged 
that  No.  2  was  about  twenty-one  hours  younger  than  No.  1.  I  took  a  neg- 
ative of  the  two  young  ones  and  left.  I  had  read  that  a  mother  Whip-i>oor- 
wjll  carried  her  young  awny  a  distance  if  they  are  handled.  I  resolved, 
therefore,  although  I  did  not  put  much  faith  in  the  statement,  to  build  a 
pen  around  the  nest.  This  I  did  on  the  afternoon  of  June  28.  When  I 
went  up  softly  I  could  now  put  my  hand  within  two  feet  of  the  old  female 
before  she  would  move.  When  she  did  go  she  jumped  up  in  a  hurry, 
kicking  the  young  several  inches  apart,  where  they  lay  very  still.  She 
would  fall  within  three  or  four  feet  of  me  and  go  tlu'ough  the  broken  back 
performance,  giving  at  the  same  time  hoarse  but  vigorous  chucks.    After 
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a  time  she  would  fly  off  twenty  or  thirty  feet  and  sit  either  on  a  stump  or 
lengthwise  on  a  limb  or  log.  She  always  sat  lengthwise  with  her  head 
toward  me  and  apparently  did  not  move  an  eyelid  while  I  was  there.  I 
would  scarcely  leave  the  nest  until  she  would  be  back  brooding.  Her 
flight  was  always  perfectly  noiseless.  In  leaving  the  nest  the  bird  never 
emitted  a  sound,  but  as  soon  as  she  fell  to  the  ground  she  always  gave  the 
same  rapid  series  of  hoarse  chucks. 

Her  large  full  eye  was  always  very  noticeable  at  such  times.  I  re- 
turned qt  9  a.  m.  June  29.  The  young  one  No.  2  was  Just  about  two-thirds 
the  size  of  the  older  one.  The  day  was  cold  and  raw  and  the  older  bird 
commenced  to  utter  a  shrill  peet  This  sound  was  perfectly  indistinguish- 
able to  me  at  a  distance  of  ten  feet.  However,  it  reached  the  ears  of  the 
mother  who  sat  thirty  feet  away.  She  Immediately  became  restless  and 
commenced  to  fly  from  one  object  to  another  until  I  took  the  hint  and 
left.  I  was  scarcely  forty  feet  away  when  I  saw  the  mother  fly  to  the 
nest. 

I  returned  at  4  o'clock  in  the  afternoon  of  the  same  day  (July  29).  The 
older  of  the  young  ones  could  now  toddle  around  some  and  was  not  quite 
as  helpless.  The  mother  bird  In  rising  kicked  the  two  little  birds  about 
two  feet  apart.  The  younger  lay  perfectly  still  where  she  kicked  it,  but 
the  older  one  toddled  on  about  one  foot  farther  and  hid  under  a  leaf  where 
it  was  perfectly  indistinguishable. 

On  the  next  day,  June  30,  the  older  bird  could  run  quite  lively  for  a 
short  distance.  It  ran  with  extended  wings,  as  a  quail  does.  The  younger 
was  still  helpless.  On  this  day  I  searched  the  entire  neighborhood  to  see 
If  I  could  scare  up  the  male  bird.  I  had  never  seen  him  yet.  I  hunted 
In  vain.  I  returned  to  the  nest  and  while  gazing  at  the  mother  bird  brood- 
ing I  saw  to  my  astonishment  a  large  mosquito  light  on  her  head  near  the 
base  of  her  bill.  The  mosquito  probed  around  awhile  and  then  crawled 
out  to  the  very  tip  of  her  bill,  stayed  there  meditating  for  a  minute  and 
then  flew  away.    All  the  while  the  mother  bird  never  moved  a  muscle. 

I  returned  to  the  pen  on  the  morning  of  July  1  and  found  the  birds 
where  I  had  left  them.  The  younger  bird  could  now  move  around  pretty 
lively,  but  was  much  smaller  than  the  other.  The  old  bird  was  getting 
accustomed  to  my  presence  now,  so  that  1  could  photograph  her  with  the 
lens  of  the  camera  not  more  than  three  feet  from  her,  without  scaring  her 
from  the  nest.  After  taking  the  negative  I  approached  my  hand  within 
six  Inches  of  her  before  she  quietly  but  quickly  flew  away.    She  still  per- 
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sisted  in  her  acrobatic  tricks  to  try  to  draw  me  away  from  the  nest  and 
she  did  in  fact  go  tliroiigh  tlils  same  performance  every  time  I  visited  her. 

On  the  next  day,  July  2,  I  scared  tlie  mother  from  the  nest  l)y  touch- 
ing her  on  the  head  and  the  two  little  Whip-poor-wills  both  ran  and  hid 
under  a  leaf.  It  took  some  little  time  for  me  to  find  tliem  again.  The 
older  now  had  promise  of  future  featliers.  Nothing  wiis  visible  on  the 
younger  but  down. 

July  3,  when  I  attemptcnl  to  scare  the  mother  bird  fn)m  the  nest  hhe 
flew  around  my  head  (]uite  liercely,  touching  my  ear  once  with  her  wing 
and  then  fell  to  the  gi-ound  in  her  usual  attitude  of  broken-back  misery. 
The  older  of  the  two  young  ones  now  had  the  lieginning  of  some  mottled 
feathers. 

At  9  o'clock  on  the  following  moi-ning,  July  4,  I  arrived  at  the  pen. 
Imagine  my  siu'prise  and  chagrin  to  find  the  enclosure  empty.  Apimr- 
ently  I  was  wrong  and  Whip-poor-wills  did  carry  their  young  away.  1 
decided  she  could  not  carry  tiiem  very  far  away  so  I  commenced  to  heat 
the  bushes  around  the  pen.  About  ten  feet  north  of  the  pen  I  flushed  tlie 
mother  bird.  I  looke<l  down  just  in  time  to  see  young  Whip-poor-will  No. 
1  run  under  a  leaf  l)ut  did  not  see  No.  2  at  all.  I  looked  around  under  thi* 
leaves  for  a  few  minutes  and  tinally  discovered  No.  2  sitting  calmly  on  an 
old  leaf  right  before  my  eyes.  I  lirouglit  them  together  and  photograplied 
them.  It  was  a  warm  day  and  tliey  were  directly  in  the  sun's  rays.  In  a 
short  time  I  noticed  that  tlieir  throats  l)egan  to  vibrate  raiddly  and  each 
uttered  a  few  shrill  peets.  Hoth.  then,  almost  simultaneously  toddled  off 
and  stopped  in  the  shelter  of  a  little  weed.  I  left  tlu»m  and  examined  tlie 
pen.  I  found  several  i>lac«»s  Avhere  even  the  old  \Vliip-p(M)r-will  could  jret 
through.  I  therefore  (le<'ided  tliat  she  had  coaxed  them  to  follow  her 
instead  of  carrying  them.  So.  to  jirove  it, X^»rought  a  box  with  the  bottom 
knocked  out  and  about  one  and  one-half  ftvt  high,  and  placed  this  over 
the  nest.  I  reasone<l  that  if  she  carrltnl  them  she  could  carry  them  out  of 
that  box  without  any  trouble:  if  she  coaxed  them  they  could  not  get  out 
as  one  and  one-half  feet  was  t(M3  mucli  for  the  young  ones. 

I  returned  three  days  later,  July  7.  The  family  were  still  there  just  as 
I  had  left  them.  Whip-poor-will  No.  1  now  had  a  much  better  coat  of 
feathers,  and  quills  were  beginning  to  appear  on  No.  2.  I  made  a  visit  to 
the  nest  once  every  day  now  for  four  days  and  after  scaring  the  Whip- 
poor-will  off  would  retire  to  a  distance  and  then  slip  back  softly.  I  found 
that  the  mother  bird  invariably  lit  on  the  edge  of  the  box  before  going  to 
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the  uest.  She  always  lit  on  the  north  side  of  the  box.  No  new  develop- 
ments appeared  until  four  days  later,  on  July  11.  When  I  arrived  at  fif- , 
teen  minutes  of  nine  on  the  following  morning,  I  set  my  camera  down  and 
walked  boldly  up  to  the  nest  to  inspect.  A  little  noise  never  scared  the 
old  bird.  When  I  got  about  five  feet  from  the  box  a  bird  sprang  out,  but 
not  the  homely  little  female.  This  was  a  Whip-poor-will  undoubtedly,  but 
it  had  a  white  ring  around  its  neck  and  also  displayed  two  dazzling  white 
tail  feathers.  At  last  I  had  found  the  male  brooding.  He  did  not  fall  at 
my  feet  as  did  the  female  but  flew  to  a  log  about  thirty  feet  away,  eyed 
me  with  evident  disapproval,  uttered  a  few  protesting  chucks  and  then 
with  a  flirt  of  his  white  tail  feathers  vanished  among  the  bushes.  I  now 
turned  to  the  nest  and  to  my  surprise  found  only  one  bird  there  and  that 
was  Whip-poor-will  No.  2.  It  was  all  made  plain  now.  The  mother  had 
succeeded  in  getting  the  older  one  to  fly  over  but  the  younger  was  not 
able  to  do  so.  Therefore,  slie  had  spirited  the  older  away,  leaving  her 
mate  to  brood  the  younger.  I  retreated  about  thirty  feet  and  sat  down  to 
watch  developments.  In  about  ten  minutes  the  male  Whip-poor-will  ap- 
peared, lit  on  the  edge  of  the  box  opposite  to  the  side  that  the  female  al- 
ways lit  on,  sat  there  two  or  three  minutes  and  then  dropped  in.  I  ap- 
proached and  tried  to  get  a  photograph  of  him  but  he  absolutely  refused  to 
sit  for  me  and  so  I  left.  I  returned  twice  the  next  day,  July  12.  to  get  a 
negative,  but  he  was  just  as  wild  as  ever.  When  I  arrived  at  the  box  at 
8:30  the  following  morning,  July  13,  the  box  was  empty;  the  last  bird  had 
flown.  Thus  is  the  history  of  the  family  for  sixteen  days,  that  being  the 
time  required  for  them  both  to  fly.  They  would  have  probably  remained 
near  the  old  nest  several  days  longer  if  they  had  been  undisturbed. 
[420]  Chordeiles  vmjinianm  (Gmel.).     Night  Hawk. 

Not  rare.    I  saw  it  three  times  during  the  summer. 
[423]  Chulaia  jyi'hKjim  (Linn.).     Chimney  Swift. 
[428]   Trochilm  rolubn'tf  Linn.     Ruby-tlux)ated  Humming  bird. 

Rather  common.    I  have  been  unable  to  find  a  nest  but  have  seen  this 
bird  very  often. 
[444]   Tyninnm  tyranmii^  (Linn.).     King  Bird. 

Very  common.    One  of  the  liveliest  and  commonest  birds  around  the 
lake. 
[452]  Myiarchm  cnnltus  (Liim. ).     Great  Created  Flycatcher. 

Common. 
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[456]  SayonuM  ph^be  (Lath.).     Phoebe.     Fig.  17. 

Common.    Breeding  all  throuj?li  the  summer.     I  found  one  nest  under 
the  veranda  roof  of  one  of  the  hotels.    I  took  the  negative  shown  in  Fig.  17 
on  July  7.    The  nest  was  under  a  small  bridge  near  the  station.     It  con- 
tained four  young  almost  ready  to  fly. 
[461]  Omlopuft  virem  (Linn.).     Wood  Pe wee. 

Very  common.  These  birds  are  very  common  in  the  Assembly  grounds 
and  have  become  tame.  I  found  several  nests;  one  with  fresh  eggs  on 
July  21. 
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116*)]   Kiiiin'fftni'f.r  rirrr,  u:<  (Vidll.).     Acadian  FlvoatcluT. 

J  shot  one  of  these  .Inly  7,  the  (Hily  one  1  liave  identified  during  tlie 
sunnner. 
[477]   ('ifdfUK-ttOi  rrixfdtd  CLiun.).     Blue  Jay. 

Very  coniinon.  These  birds  have  l)e<'omo  very  tame  in  the  parli,  eating 
remains  of  lunelies,  etc.  I  have  often  seen  one  take  a  batli  in  a  certain 
little  troujrii  of  runninj:  water:  crowds  of  people  passing  within  eiffht  or 
ten  feet.    1  found  one  nest  under  the  porch  roof  of  one  of  the  cottages. 
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[488]  (*t*rrnii  ft  we  riamiii*  And.     Crow. 

Common.     These  birds'  lives  seem  to  l>e  a  i)iirileii  to  tliem  around  the 

IS  Kinjrhirds  wiio  attaelv  tiieni  at  every 

Bobolink.     Fig.  13. 
be  found  in  larpre  flocks  around  the  lake 
several  nests.     Fig.  13  represents  a  nest 

^  edge  of  a  small  swamp. 

srbird.     Fig.  14. 

to  have  a  preference  for  the  nest  of  the 

I  exceptional  thing  to  tind  a  nest  of  this 
'owbird  or  (^owbird  eggs.    The  negative 

'  nest  of  a  Maryland  Yellow-throat  was 

(Bonap.).     Yellow-headed  Blackbird. 
'  these  birds  tliis  summer.    It  was  sitting 
wamp. 

Red- winged  Blackbird, 
nest   in  large  numbers  around  Winona 

eadow  Lark.     Figs.  18  and  19. 
:»sts  were  found  on  the  golf  links  near 
1  gust.     The  photographs  of  the  Meadow 

On  July  25  the  young  had  left  the  nest. 
J  [lard  Oriole. 

n  three  pairs  this  summer. 
[507J  Icierm  galbuin  (Linn.).  Baltimore  Oriole. 

Common. 
[511b]    Qni»*aluii  qtuj*rula  s'nem  (Ridgw. ).     Purple  Grackle. 

Very  common.     This  bird  is  quite  common  in  the  park.     It  is  found 
extensively  also  in  meadows  a  mile  or  so  back  from  the  lake. 
[529]   Spinus  fritftis  (Linn.).    American  Gold  Finch. 

Common.     These  beautiful  birds  are  quite  common  around  the  lake. 
I  have  often  seen  them  taking  a  bath  at  a  certain  sandy  beach  on  the 
southeast  shore  of  the  lake. 
[510]   PoocR'tes  graminem  {GmeL).     Vesper  Sparrow. 

Not  rare.    This  sparrow  is  fairly  common  in  the  higher  meadows  back 
of  tbe  lake. 
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[ — ]  Passer  doinesticm  {Jjina,),    Englisli  Sparrow. 

Very  common. 
(642a]  A mynodranuut  sandiinclienm  savanna  (WHb,).    Savanna  Sparrow. 

Not  common.    I  shot  two  of  these  sparrows  In  a  bushy  pasture,  rather 
higher  than  surrounding  fields.     They  are  very  difiicult  to  see  as  they 
run  through  the  grass  and  will  rise  only  as  a  last  resort. 
[646]  Ammodramus  saiannarum  passerimut  (WHb.),     Grasshopper  Si)aiTOW. 

Rare.    I  shot  one  of  these  sparrows  in  a  clover  field.    It  is  the  only 
one  I  have  identified  here  this  summer. 
[  647  ]  A  mmodm  m  us  Iwmlo  in  I  ( And . ) .     Henslow '  s  Sparrow. 

Rare.     I  have  succeeded  in  taking  one  of  these  sparrows  In  a  wet 
meadow.    It  arose  from  a  tuft  of  grass  and  dived  into  a  willow  bush. 
[660]  Spizella  social  is  (Wils,),     Chipping  Sparrow. 

Common.    This  sparrow  does  not  seem  to  breed  here  as  commonly  as 
in  most  places  in  this  State. 
[663]  Spizella  pusilla  (Wils.).  Field  Sparrow.     Fig.  16. 

Very  common.     Tlie  photograph  was  taken  July  11.     The  nest  was 
situated  about  six  Inches  above  the  ground  in  a  clump  of  gi*ass. 
[681]  Me! (^piza  faseinta  (Gmeh),     Song  Sparrow, 

Very  common.    Always  to  be  seen,  rain  or  shine,  sitting  on  the  top  of 
small  willow  trees  near  the  lake  on  the  eastern  side.     The  photograph 
of  its  nest  was  taken  July  8. 
[684]  Melosjdza  georgiana  (Lath.).     Swamp  Sparrow. 

Not  rare.    I  have  seen  only  five  or  six  of  these  dark  colored  sparrows 
this  summer. 
[687]  Pipilo  erythrophthalmm  (Linn.).     Towhee. 

Very  common.  A  bird  whose  power  of  song  Is  of  no  mean  order. 
Always  to  be  found  among  the  hazel  bushes  around  the  lake  scratching 
among  the  dead  leaves.  I  found  a  nest  with  eggs  as  late  tis  August  2U. 
They  keep  singing  throughout  August.  With  the  exception  of  the  Wood 
Pewee  this  is  the  most  abundant  species  seen  about  the  lake  in  August. 
[693]  Oirdirialis  rardinalis  (Jjinn.),    Cardinal  Grosbeak. 

Common.    To  be  heard  at  all  times  of  day  from  some  lofty  pCTch. 
[696]  Ilabia  Indon'ciana  (Linn.).    Hose- breasted  Grosbeak. 

Not  rare.  I  have  seen  this  l>eautiful  bird  several  times  and  heard  it 
much  ofteuer.  It  is  generally  flitting  around  in  a  double  row  of  old  wil- 
lows in  the  park. 
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[698]  Passerina  cyatiea   (Linn.).     Indigo  Bunting. 

Very  common.     Its  song  is  one  of  tlie  most  persistent  all  through  the 
summer. 
[604]  S jfizn  americnna  (Gmel.).     Dickcissel. 

Not  common.  This  liinl  is  not  as  common  as  in  soutliorn  aud  c-eiilral 
Indiana.     I  have  only  st»en  ten  or  twelve  individuals  this  summer. 

[608]   Piranga  ertjthnniu'Uig  Vieill.     Scarlet  Tanager.     Fig.  20. 

Common.  I  havi»  succerdcd  in  lindiiij:  l)ut  one  nest  of  this  bird  this 
sunmier  but  tliey  are  doulitless  fairly  common.  I  pliotograplied  tlie  nest 
on  August  2.  It  tlien  contained  tlu'ee  cjrgs.  Tlie  nest  was  on  the  horizon- 
tal liml)  of  a  retl  oak.  al)out  six  feet  from  tlie  trunk  and  twelve  feet  from 
the  ground. 
[610]   P irawja  rubm  CLinn.).     Summer  Redbird. 

Rare.    I  have  seen  but  one  individual  of  this  species. 
[611]  Prague  mhix  CLinn.).     Purjde  Martin. 

Common. 
[612]  PcttrH'hdfdon  hnu/mnj*  (Say).     Cliff  Swallow. 

Not  rare.    This  bird  is  not  often  seen.    It  is  more  common  inland  than 

near  the  lake. 

[613]   ( 'hdidon  enfthrogdJiUr  (Bodd).     Bam  Swallow. 

Common.    Often  seen  skimming  the  air  near  and  over  the  lake. 

[614]   Tachgchieta  hintlor  {Y\Q\\\.).     Tree  Swallow. 

Common.  Living  in  dead  trees  close  to  the  lake.  Often  seen  skimming 
over  the  surface  of  the  lake  stH?niingly  within  three  or  four  inches  of  the 
water. 

[616]  Ch'rit^oli  npfiria  (Liinu.).     Bank  Swallow. 

Common.  Found  nesting  in  the  bank  of  the  railroad  nnd  various 
places. 

[619]   Ampelis  red ronim  {YieilL).     Cedar  Bird. 

Not  common.     1  have  seen  three  pairs  this  summer.     On  August  19  I 
found  a  pair  of  these  birds  in  a  swamp  with  two  young.     They  had  left 
the  nest. 
[622]   lAininn  Indmiciaunn  Linn.     Loggerhead  Shrike. 

Tills  bird  is  not  very  common  around  the  lake.  I  have  seen  two  indi- 
viduals. Their  nesting  time  is  so  much  earlier  than  when  I  arrived  that 
all  that  did  nest  hero  had  left  to  wander  over  the  country. 
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[624]    Vireo  nlt'mrettit  {hum,).    Red-eyed  Vireo. 

Common.    Probably  much  more  common  than  they  seem,  as  they  are 
rather  hard  to  identify  if  they  do  not  sing.    A  most  curious  bird.    I  have 
seen  one  of  these  little  birds  follow  me  over  one  hundred  yards  from  pure 
curosity  apparently. 
[627]    Vireo  gilms  {Yieill.).     Warbling  Vireo. 

Fairly  common.    This  little  bird  is  much  oftener  heard  than  seen.    It 
prefers  lofty  peix'hes,  generally  around  damp  places.    I  have  in  mind  a 
very  large  willow  near  the  lake  shore,  in  swampy  ground,  that  often  offers 
a  perch  for  one  of  these  songsters. 
[ 628 ]   Vireo  flmifrons  Vieill.     Yellow- throated  Vireo. 

Not  common.    At  least  I  have  not  often  recognized  it, 
[636]  Mniotilta  wria  (Linn.).     Black  and  White  Warbler. 

Rare.    I  have  seen  but  one  specimen  of  this  warbler.    It  was  picking 
Industriously  at  an  old  gnarled  root  of  a  white  oak.  ,The  tree  was  on  the 
bank  of  Cherry  Creek,  about  one  half  a  mile  up  from  the  mouth.    I 
searched  all  around  the  tree  but  could  find  no  signs  of  a  nest. 
[662]  Dendroica  mliva  (Gmel.).     Yellow  Warbler.    Fig.  21. 

Very  common.  This  bird's  nest  is  very  often  found  in  young  willows 
and  in  rose  bushes  around  the  lake.  In  this  region  they  seem  to  prefer 
swampy  places  for  nesting.  I  have  frequently  seen  males  of  this  species 
with  the  chestnut  stripes  few  or  wanting  entirely.  The  nest  in  the  photo- 
graph was  taken  on  July  1.  It  was  situated  in  a  wild  rose  bush  on  the 
edge  of  a  swamp. 
[658]  Dendroica  ram  (Wils. ).     Cerulean  Warbler. 

Rare.    I  have  noted  two  of  this  species.    I  shot  one  of  them.    It  was 
hunting  over  the  bark  of  an  old  oak,  up  In  the  topmost  branches.    The 
other  one  was  in  the  top  of  a  large  sycamore. 
[674]  Seiurm  aurocapillus  (Linn.).     Oven  Bird. 

Rare.    The  rather  damp  forests  do  not  seem  to  be  adapted  to  this  bird. 
I  secured  one  specimen  and  recognized  It  at  another  time. 
[675]  Seiurua  novehoraceiisis  (Gmel.).     Water  Thrush. 

Not  rare.    This  is  a  hard  bird  to  identify  and  is  perhaps  more  common 
than  It  seems.    I  have  found  one  nest  on  the  bank  of  Cherry  Creek. 
[676]  Seiurm  motacilla  (Vieill.).     Louisiana  Water  Tlimsh. 

Not  rare.    To  be  seen  at  times  along  Cherry  Creek  and  the  lake  shore. 
They  are  very  quick  in  their  movements  and  hard  to  see. 
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l(m]Gfothlypufonno8a(Wi\B,).    Kentucky  Warbler. 

Not  rare.  These  birds  inhabit  the  low  wet  woods  so  abundant  in  this 
rei^oiL   I  have  found  one  nest  here. 

[681]  Geoihlypis  trkhas  (Linn.).     Maryland  Yellow-throat.    Figs.   22,  28, 
2i,  25. 

This  is  the  most  common  warbler  around  Lake  Winona.  In  fact  it  is, 
I»x>bably,  excepting  the  song-sparrow,  the  most  common  songster  here.  I 
have  found  numerous  nests;  generally  in  rather  damp  ground  at  the  bot- 
tom of  a  clump  of  weeds,  about  four  or  five  inches  up.  When  you  ap- 
proach the  nest  of  eggs  the  female  will  noisily  drop  over  the  side  and 
nm  away  through  the  weeds,  from  which  it  is  almost  impossible  to  flush 
her.  When  their  young  are  hatched  they  resent  intrusion,  often  flying 
by  jou  within  three  or  four  feet 

On  the  morning  of  July  23,  I  found  a  nest  containing  three  eggs  of 
the  Maryland  Yellow-throat  and  one  of  the  Gowbird.  It  was  in  a  bunch 
of  weeds  within  six  inches  of  the  ground.  The  place  was  rather  damp 
and  about  twenty  yards  from  the  lake  shore.  It  was  so  cleverly  con- 
cealed I  would  never  have  found  it  had  not  the  female  Jumped  up.  I 
took  a  negative  and  left,  coming  back  twice  a  day  till  July  26.  On  my 
firgt  trip  in  the  morning  the  eggs  were  still  unhatched  but  at  3  o'clock  in 
the  afternoon  I  found  the  Cowbird  and  one  Maryland  Yellow-throat 
hatched  and  another  almost  out  as  the  shell  was  chipped  considerably. 
I  came  back  at  5  o'clock  and  the  second  Maryland  Yellow-throat  was  out. 

On  coming  back  next  morning  things  were  the  same;  two  birds  and 
one  egg.  The  young  Maryland  Yellow-throats  kept  their  mouths  open  all 
the  time  while  the  CJowbird  never  opened  its  mouth.  The  young  Mary- 
land Yellow-throats  were  continuously  struggling  to  maintain  their  place 
and  ke^  the  Cowbird  from  smothering  them. 

On  the  28th  the  extra  egg  had  disappeared  and  was  not  to  be  seen 
around  the  nest 

On  the  29th  things  were  as  usual  and  on  the  30th  they  were  also  the 
same.  On  the  31st  the  last  bc^'u  Maryland  Yellow-throat  had  disappeared 
and  was  not  to  be  seen  around  the  nest  The  Cowbird  and  the  remaining 
Maryland  Yellow-throat  had  feathered  out  pretty  well  by  this  time.  On 
August  4  the  Cowbhrd  was  occupying  the  entire  nest  and  the  Maryland 
Yellow-throat  was  sitting  on  the  edge.  They  were  both  ready  to  leave. 
In  the  afternoon  at  4  o'clock  the  nest  was  empty.    The  vociferous  cries 
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of  the  old  birds  assured  me  that  they  were  in  the  weeds  thereabouts,  and 

so  I  left  them. 

[683]  Icieria  virens  (Limi.).     Yellow-breasted  Chat.    Fig.  26. 

Not  common.    I  found  only  one  nest  of  this  bird.    It  was  in  a  bush  three 
feet  up  on  a  steep  bank  sloping  down  Cherry  Creek  from  Chicago  Hill. 
I  photographed  it  on  July  13.    It  then  contained  three  eggs. 
[687]  Selojyhaga  ruticillalCLiim.),     American  Redstart. 

Common.    This  little  bird  is  often  seen  flashing  from  some  perch  after 
an  insect  and  then  returning  to  its  lookout  again.     I  found  one  nest  in 
the  fork  of  a  sapling  about  eight  feet  up. 
[704]   Galeo»copfe^  caroh'nemis  {lAnn.) .     Catbird.     Fig.  27. 

Very  common.     Nesting  in  damp  thickets  largely.     The  nest  in  the 
photograph  was  discovered  July  2.    It  was  situated  in  a  bush  in  swampy 
ground  near  the  lake  shore. 
[705]  Harporhynehus  rvftis  (Linn.).     Brown  Thrasher. 

Very  common.    A  bird  having,  as  a  rule,  extreme  devotion  to  nest  and 
seemingly  without  fear  when  disturbed. 
[718]  Thryothorus  lndovidaiwi<  (hskth.).     Carolina  Wren. 

Rare.    I  have  seen  but  one  specimen  of  this  wren  and  that  was  about 
four  miles  away  from  the  lake,  near  an  old  abandoned  log  hut.    I  hunted 
diligently  for  a  nest  but  failed  to  find  one  or  to  see  the  mate. 
[721]  Troglodytes  aedon  YieiW.     House  Wren. 

Not  common.    I  have  seen  but  nine  specimens  of  this  wren  during  two 
months  of  summer.     I  can  not  account  for  it  as  twenty  or  thirty  miles 
from  here  they  are  common.    The  large  number  of  Jays  in  the  park  and 
around  the  lake  may  have  something  to  do  with  It. 
[724]  CtMothorus  sfeUaris  (Lislit.).     Short-billed  Marsh  Wren. 

Rare.    I  noticed  one  of  these  birds  sitting  on  a  reed  in  a  marsh,  sing- 
ing.    The  marsh  was  full  of  the  long-billed  wren,  but  I  have  only  seen 
the  short-billed  wren  once  in  this  locality. 
[726]  Cistothorus  palmtrff*  (Wiis.).    Long-billed  Marsh  Wren. 

Common.  They  are  confined  to  the  little  swamps  around  the  lake. 
I  found  twenty-six  nests  within  twelve  square  feet  In  one  swamp.  The 
nests  are  globular  with  a  very  small  entrance  in  one  side  which  often 
takes  quit©  a  search  to  find.  They  are  generally  lined  with  vegetable 
down  or  moss. 
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[727]  Sitta  rarolinensi*  Lath.     Wliite-breasted  Nuthatch.  .  ^ 

Common.    These  birds  are  often  seen  around  the  lake.    I  have  watched 
a  pair  hunt  over  a  willow  within  four  feet  of  my  window. 
[728]  Sitta  canadensi.i  Linn.    Red-breasted  Nuthatch. 

Rare.    I  liave  seen  one  specimen  in  company  with  a  pair  of  White- 
breasted  Nuthatches.    These  were  hunting  on  some  large  oalcs  near  Tippe- 
canoe River,  a  few  miles  away  from  the  lake.    They  worked  within  twenty 
feet  of  me  at  one  time. 
[731  ]  PantM  hicolor  Linn.     Tufted  Titmouse. 

Common.    Generally  to  be  heard  and  then  seen. 
[735]  Pantif  atncapillm  Linn.     Chickadee. 

Very  common.     To  be  seen  about  the  first  of  August  in  large  flocks 
among  the  trees.     Noted  by  their  wheezy  note  and  Industrious  tapping. 
[751]  P(diojitUa  rivnilm  (Linn.).     Blue-gray  Gnat  catcher. 

Not  common.    I  have  seen  only  four  individuals. 
[755]  Turdm  mmtelinm  Gmel.     Wood  Tlirush. 

Common.    Their  music  is  often  heard  around  the  lake. 
[761]  Menda  migiatorin  (Linn.).     Robin. 

Very  common. 
[766]  Sialia  xialis  (Linn. ).     Bluebird. 

Not  common.     Bluebirds  seem  to  avoid  this  locality  for  some  reason. 
I  have  not  seen  over  thirteen  or  fourteen  specimens  this  summer. 

DESCRIPTION  OF  FIGURES. 

Figure  1.    Nest  of  a  Bob  White  just  as  found. 

Figure  2.    The  same  nest  with  the  grass  whicli  concealed  it  pushed  aside. 

The  eggs  themselves  were  not  touched. 
Figure  3.    The  nest  and  eggs  of  a  Least  Bittern.     It  is  a  mere  platform 

of  swamp  grass  about  two  feet  above  the  water.     The  water  was 

about  three  feet  deep. 
Figure  4.    The  nest  of  a  Mourning  Dove.    The  nest  was  in  a  very  exposed 

position  on  a  brush  pile.    It  Avas  about  twenty  feet  from  the  lake  shore. 
Figure  5.    The  nest  and  eggs  of  a  Black-billed  Cuckoo.     It  was  on  the 

hanging  limb  of  an  oak  about  five  feet  from  the  ground. 
Figure  (>.    The  same  nest  with  one  young  bird. 
Figure  7.    A  back  view  of  the  Black-billed  Cuckoo  sitting  on  her  nt^st. 
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Figure  8.    A  side  view  of  the  Black-billed  Cuckoo  on  her  nest 

Figure  9.    Nest  of  Whip-poor-will  with  a  young  Whip-poor-will,  of  part  of 

the  shell  it  came  from  and  of  an  unhatched  egg. 
Figure  10.    A  view  of  the  two  young  Whip-poor-wills,  showing  difference 

in  size,  caused  by  about  twenty-one  hours  difference  in  age. 
Figure  11.    Female  Whip-poor-will  brooding  in  a  pen  place  around  the 

nest 
Figure  12.    Whip-poor-will  lengthwise  on  a  log,  resembling  a  knot. 
Figure  13.    Bobolink's  nest  in  a  dump  of  swamp  grass.    One  side  of  the 

clump  of  grass  is  cut  away  to  expose  the  nest. 
Figure  14.    Nest  of  a  Maryland  Yellow-throat  with  two  Cowbird  eggs. 
Figure  15.    Field  Sparrow's  nest  and  eggs. 
Figure  16.    Female  Whip-poor-will  brooding.    The  two  young  have  their 

heads  out  In  front    They  are  in  a  box  placed  around  them  after  she 

had  coaxed  the  young  away  from  the  first  pen. 
Figure  17.    Phoebe's  nest  with  young. 
Figure  18.    Nest  of  a  Meadowlark. 
Figure  19.    The  same  nest  with  the  grass  pushed  aside  so  as  to  expose 

the  eggs. 
Figure  20.    The  nest  of  a  Scarlet  Tanager.    It  was  on  a  horizontal  limb 

of  a  red  oak,  placed  about  six  feet  from  the  trunk  of  the  tree  and 

about  twelve  feet  from  the  ground. 
Figure  21.    The  nest  and  young  of  a  Summer  Warbler.    The  nest  was  in 

a  wild  rose  bush. 
Figure  22.    The  nest  and  three  eggs  of  a  Maryland  Yellow-throat  and  one 

of  a  Cowbird. 
Figure  23.    One  young  Cowbird,  two  young  Maryland  Yellow-throats  and 

one  egg  of  the  Maryland  Yellow- throat 
Figure  24.    One  surviving  young  Maryland  Yellow-throat  and  the  young 

Cowbird.    Same  nest  as  in  Fig.  22. 
Figure  25.    The  young  Maryland  Yellow-throat  pushed  upon  the  edge  of 

the  nest  by  the  Cowbird,  while  the  Cowbird  comfortably  fills  the  nest 

Same  nest  as  in  Figs.  22  and  24. 
Figure  26.    The  nest  and  eggs  of  a  Yellow-breasted  Chat     The  nest  Is 

situated  in  the  fork  of  a  bush  about  two  and  one-half  feet  from  the 

ground. 
Figure  27.    The  nest  and  eggs  of  a  Catbird.    The  nest  was  in  a  bush  at 

the  edge  of  a  swamp. 
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g.   A  List  op  the  Bragonflies  of  Winona  Lake. 
Clarence  Hamilton  Kennedy. 

The  dragoaflies  in  the  list  below  were  collected  by  the  writer  during 
the  summer  of  1900  and  by  Mr.  E.  B.  Williamson  and  the  writer  during 
the  summer  of  1901.  The  writer  is  especially  Indebted  to  Mr.  E.  B.  Wil- 
liamson for  assistance  and  encouragement  in  the  worlc. 

The  region  indicated  in  this  paper  by  the  term  "Winona  Lalie"  includes 
not  only  the  present  body  of  water  of  that  name  but  also  the  lowlands 
surrounding  it,  which,  together  with  the  present  lake-bed  once  formed 
the  bed  of  a  much  more  extensive  body  of  water.  There  are  thus  included 
the  two  short  tributaries  of  the  present  lake,  Cherry  Creek  and  Clear 
Creek,  and  also  about  a  quarter  of  a  mile  of  the  present  outlet  down  as 
far  as  the  old  glacial  dam.  This  gives  a  small,  well-defined  region  in 
which,  with  the  exception  of  the  surroundings  afforded  by  larger  streams, 
are  induded  nearly  all  types  of  dragonfly  environment,  swamp,  meadow, 
woodland,  lake  and  stream. 

Consequently  the  number  of  species  found  is  relatively  large.  The 
list,  if  we  count  Sympetrum  assimilatum  as  a  distinct  form,  now  numbers 
forty-five  species.  It  is  fairly  complete  for  the  smaller  kinds  but  will 
probably  have  several  additions  yet  from  among  the  larger,  swift-flying, 
rarer  species. 

The  outlet  as  far  as  the  old  glacial  dam  should  be  well  worked.  Here 
will  probably  be  found  several  stream  inhabiting  species  not  at  present 
included  in  the  list.  Thorough  collecting  during  May  and  June  might  add 
a  species  or  two  not  found  later  In  the  season.  Practically  no  collecting 
has  be«i  done  previous  to  June  25. 

1.  Calopteryx  maculata  (Beanvois). 

This  species  is  extremely  abundant  in  the  heavy  shade  along  the  banks 
of  Cherry  Creek  during  the  early  and  middle  summer.  In  1900,  after  a 
few  heavy  rains  about  the  1st  of  August  their  numbers  were  greatly 
diminished. 

2.  UeUBTina  americana  (Fabricius). 

Common  In  the  old  outlet  below  the  first  wagon  bridge.  A  male  was 
taken  at  the  mouth  of  Cherry  Creek  about  the  first  of  August,  1900. 


Digitized  by  VjOOQIC 


100 

3.  7v/.h/*v<  (lisjftn('ftii<  Selys. 

A  mule  and  female  taken  by  Mr.  E.  B.  Williamson  in  the  swamp  south 
of  the  lake  on  Jnly  13,  10()0.  One  female  taken  by  the  writer  south  of  tlie 
lake  Jnly  23,  1000. 

4.  IjeHtea  rerfxinfftthtnH  Say. 

Four  males  tnken  by  Mr.  E.  B.  Williamson  in  the  swamp  south  of  the 
lalce,  July  13,  1?KK>.     One  male  taken  by  the  writer  at  the  same  place, 
July  0,  11)01. 
6.     Jjefitcs  vi(jiiax  Hageu. 

One  female  was  taken  Auj^^iist  ir»,  lOOO,  south  of  the  lake. 

6.  Lf W^x  i)if(ju<tliH     Walsh. 

One  female  was  tnken  in  the  spatterdock  beils  on  the  south  shore  of 
the  lake,  July  S,  IJMll. 

7.  Aryia  putrida  (Hagen). 

Oceasional  on  tlie  sand  Imnk  and  pier  at  tlie  mouth  of  (Mierry  Creek. 

8.  Aryia  viithura  (Hagen). 

Fairly  common  alunit  tlie  water.  This  species  is  especially  abundant 
along  the  banks  of  Cherry  Creek  during  August. 

9.  Aiyia  Heilnla  (Hageu). 

One  specimen,  a  nuile,  was  taken  July  8.  1(K)1,  along  the  south  shore  of 
the  lake. 

10.  Argia  tibiah'M  (Rambur). 

Three  males  <if  tills  si)ecies  Avere  taken  south  of  the  lake,  July  13, 1900. 
E.  B.  AVilliamson. 

11.  Argiii  n/tindiH  (Say). 

Two  males  were  taken  l^v  Mr.  E.  B.  Williamson,  south  of  the  lake, 
July  13.  UMM).  One  Icniale  Avas  taken  by  the  writei*  July  20,  1001,  in  the 
same  swamp. 

12.  yt'hnhii}ii((  post'(<f  (Hagen). 

Onnmnn  In  the  grass  about  the  laborattu'y. 

13.  Xrhdhmua  ircnr  (Hageu). 

One  specimen,  a  male,  Avas  taken  l^y  Mr.  E.  B.  Williamson  near  the 
Biological  Station,  June  22.  V.MW. 

14.  EmdhKjma  htK/cm'  (Walsh). 

This  species  is  common  in  the  vegetation  along  the  shores  of  the  lake 
until  the  middle  of  July. 
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15.  Enallatjma  rarunadatum  Morse. 

Common  everywhere  about  the  lake.  Next  to  En.  signatum  this  Is  the 
most  common  species  of  Enallagma  about  the  lake. 

16.  EnaUagum  najtermnn  (Hagen). 

"A  single  female  was  taken  June  27,  1901,  in  the  woods  on  Chapman 
Hill,  near  AVinona  Lake.  The  female  of  this  species  of  Enallagmn  is  so 
distinctively  colored  that  I  do  not  hesitate  to  record  the  species  for  the 
State  on  such  scanty  material."* 

17.  Rnallagma  tranatum  Selys. 

This  species  is  common  on  the  willows  and  in  the  sedges  about  Winona 
Lake  until  the  middle  of  July. 

18.  Enallagma  geminatum  Kellicott. 

Very  common  on  the  willows  near  the  laboratories  until  the  middle  of 
July.    They  have  generally  become  rare  by  August  1. 

19.  EnaUagina  ejsnlam  (Hagen). 

This  .*?pecies  occurs  with  En.  tranatum.  En.  geminatum  and  En.  carun- 
rvlatuM.    It  is  common  until  August  1. 

20.  Enallagma  autennatum  (Say). 

This  species  is  common  about  the  laboratories  during  June.  One  male 
was  taken,  July  0.  1901,  along  the  south  shore  of  Winona  Lake. 

21.  Enallagmn  signatum  (Hagen). 

This  is  the  most  abundant  form  of  Enallagma.  It  is  especially  abun- 
dant over  the  lily  beds  where  it  reaches  its  maximum  abundance  during 
the  latter  part  of  the  summer  after  .most  other  Enallagmaa  have  disap- 
peared. -    — 

22.  Enallagma  pfjllutum  (Hagen). 

This  species  is  common  on  the  lily  beds  along  the  south  shore  of 
Winona  Lake  during  July  where  it  appears  only  at  dusk,  probably  re- 
maining secreted  in  the  dense  vegetation  of  the  adjoining  swamp  during 
the  daytime.  One  specimen,  a  male,  was  taken  on  the  lily  beds  at  the  old 
outlet  August  17.  1900,  by  Dr.  Howe. 

23.  Iffhnura  urticalk  (Say). 

This  is  common  about  the  sedges  and  lily  beds.  The  females  are  ap- 
parently much  more  abundant  than  the  males,  especially  is  this  so  among 
those  found  in  the  sedges  and  grasses. 


^  E.  B.  Williamson,  Proceedings  Indi»iia  Academy  of  Science,  1901,  p.  119. 


11— Academy  of  Science. 
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24.  Proginnpfnii<  uhm-nniJ^  (Rambur). 

Taken  aloiik^  t\\v  shore  in  front  of  tlie  lnl»oratoi'ies  during  the  latter 
part  of  Jnno,  liM»l.     E.  B.  AVillianison. 

25.  Dromotjomphtfi*  spinoxftM  Selys. 

Taken  during  July  several  times  at  Winona  Lake.     E.  B.  AVIUiamsou.* 

26.  Hnfferia  viitosti  (Say). 

Occasional  in  the  woods  about  the  lake,  where  they  are  generally 
found  flying  slowly  in  and  out  among  the  bushes  hunting  small  diptera. 

27.  Uaxiavs^rhiui  jdwiltt  ( Say ) . 

One  specimen,  a  female,  was  taken  August  5,  1900,  in  the  bacteriolog- 
ical tt»nt  by  Mr.  Showers.  The  specimen  is  not  at  hand.  The  late  date 
makes  us  doubt  the  identitication. 

28.  Ann.r  juntnH  (Drury). 

This  species  is  common  during  the  early  summer  about  the  shores  and 
over  the  lily  ImmIs.  A  few  badly  frayed  Individuals  remain  the  entire 
season. 

29.  EpIronhiUt  prii)ci'ft»  (Hagen). 

(  ommon  during  the  entire  summer  along  the  shores  of  the  lake,  over 
the  lily  beds,  and  back  over  the  swamps  and  meadows.  It  Is  a  very  strong 
flier  and  is  on  the  wing  from  dawn  to  dark,  never  being  seen  to  alight, 
and  seldom  s<mmi  in  copulation. 

30.  Tntmca  Imri-atn  Hagen. 

This  is  common  about  tlie  shores  and  over  the  lily  pads  the  entire 
summer.     It  is  a  high,  swift  flier  and,  though  common,  is  seldom  taken. 

31.  Peritht'iitiH  (fomiftd  (Dmry). 

This  little  dragonfly  is  common  over  the  lily  and  potamogeton  beds.  Of 
the  two  sexes  the  males  are  much  the  more  abundant. 

32 .  ( 'clcth  e  m  h  ep(t  n  iiia  ( Dmry ) . 

Very  common  over  the  lily  and  potamogeton  beds  during  the  middle 
and  latter  part  of  summer.     Constantly  pairing. 

33.  Oh' t hernia  clim  (Hagen). 

This  very  pretty  species  is  moderately  common  in  the  swamp  south 
of  Winona  Lake  during  the  middle  and  hit(»  summer. 

34.  Sfpnpt'truin  rnhirundninm  (Say). 

This  specirs  Is  very  common  in  the  meadows  and  fields  about  the  lake 
during  the  latter  part  of  summer.     It  is  e.specially  common  south  of  the 


'  Proceedings  Indiana  Academy  of  Science,  1901,  p.  121. 
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lake.  Thouph  a  {rood  flier  it  spends  most  of  its  time  alighted  on  some  weed 
or  feuce.  A  male  of  Var.  tifittimilatum  Uhler  was  taken  July  t\0,  1900,  by- 
Mr.  Cyrus  Rutor. 

35.  Sympetrum  ohtrusum  (Hagen). 

One  specimen,  a  female,  taken  July  13,  1900,  was  doubtfully  referred 
to  this  species  by  Mr.  E.  B.  Williamson.  This  species  should  be  fairly 
common. 

36.  Sympetrum  virinum  Hagen. 

Two  females  were  taken  during  the  summer  of  1900,  one  by  Dr.  J.  R. 
Slonaker,  and  one  by  the  writer. 

37.  Symprtntm  corruptum  (Hagen) . 

*"Xear  Winona  I^ke,  August  10.  1901,  one  male.    Miss  N.  O.  Harrah."* 

38.  MfMolhemig  simplieicollis  (Say) . 

Common  during  the  entire  summer  over  the  lily  beds,  along  the  sandy 
shores  and  over  the  sloughs  and  swamps. 

39.  Pachydiplax  longipennis^  (Bormeister). 

(Tencrally  associated  with  Mesothemis  simplicicollis,  but  very  much 
less  abundant. 

40.  LibeUnhi  ImmliH  Say. 

This  Is  the  most  conspicuous  species  of  dragonfly  about  the  lake,  and 
of  the  larger  forms  the  most  abundant.  It  is  found  everywhere  over  the 
meadows  and  sAvamps,  along  the  shores  and  over  the  lily  beds. 

41.  Lihflhila  inrexta  Hagen. 

Seldom.  One  male  was  taken  on  the  lily  l)ed  at  the  outlet,  July  28, 
liH)().  Another  was  seen  earlier  in  the  season  flying  slowly  up  and  down 
Cherry  Creek.     . 

42.  Lihellnla  cynnen  Fabricius. 

Occasional.  Associated  with  Mesothemis  simpHnroIlis  and  Pachy- 
fliploj-  iftnyiprnnis  ov(»r  the  lily  beds. 

43.  Lihellulu  ptdehelln  Dmry. 

Next  to  Llhrlltila  hasuliH  this  is  the  most  abundant  of  the  larger  si)ecies. 
Comnidn  in  nearly  all  situations. 

44.  PlnthemiH  I  yd  in  (Dmry). 

This  species  is  common  about  the  drain  ditchc  s  in  the  fields  south  of 
the  lake.    An  occasional  specimen  is  seen  near  the  mouth  of  Cherry  Creek. 

A  Ti'antea,  either  earolina  or  onusta,  was  seen  in  IDDl  several  times  aliout 
the  laboratories.     Also  in  the  field  just  back  of  Chapman  Hill  a  Pnntnln, 


'  W}lliainfon,rProc«edings  Indiana  Academy  of  Science  19(»1,  p.  120. 
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probably  hymvnaea,  gave  the  collectors  several  wild  chases.  Both  Ce/e- 
ihemis  fasciata  and  Libellula  sewifaseiata  are  almost  certain  to  be  taken 
sooner  or  later. 


h.    A  New  Diagnostic  Character  for  the  Species  of  the 

Genus  Ariua. 

Clarence  Hamilton  Kennedy. 

The  following  paper  was  undertaken  at  the  suggestion  of  Mr.  E.  B. 
Wllllanison,  to  whom  the  writer  Is  also  Indebted  for  other  suggestions 
and  for  much  of  the  material  examined. 

The  paper  is  the  result  of  an  attempt  to  find  some  character,  if  possi- 
ble structural,  by  which  the  females  of  the  five  species  of  Argla  found 
in  Indiana  could  be  separated. 

The  characters  generally  used  in  the  classification  of  Odonata  are  the 
venation  of  the  wings,  the  shape  of  the  prothorax,  the  shape  of  the  ab- 
dominal appendages,  and  the  color  pattern.  A  distinction  upon  the  basis 
of  venation  has  not  been  attempted.  The  color  pattern  is  notoriously 
inadequate,  and  after  careful  comparison  I  find  that  the  structure  of  the 
prothorax  and  abdominal  appendages  Is  equally  so. 

After  a  close  study  of  the  thorax  a  structure  was  discovered  rarely, 
if  ever,  used  in  classification,  which  in  the  case  of  the  five  Indiana  species 
is  sufficiently  different  to  separate  the  females  readily.  This  is  the  pecu- 
liar shield-shaped  strucfure  on  the  anterior  end  of  the  mesepisternum. 
I  can  find  no  mention  of  this  very  peculiar  structure  except  in  Selys* 
"Synopsis  des  Agrionines."  Here,  just  as  I  was  finistiing  this  paper.  1 
found  the  following,  in  which  Selys  recognizes  the  diagnostic  value  of 
this  character  in  the  case  of  the  females  of  the  genus  Argia:  "De  grandes 
difflcult^s  se  pr<^sentent  pour  donner  les  diagnoses  des  quarante-six  esi)^ces 
(Argia)  Am^ricaines,  dont  plusieurs  sont  tr^svoisines  les  unes  des  autres. 
Les  appendices  ana  Is  des  males  et  les  lames  du  devant  du  thorax  des  fem- 
elles  fournissent,  il  est  vrai,  pour  la  plupart,  des  caract^res  posltifs;  mais 
lis  eussent  rendu  les  diagnoses  tr^ys-longues,  et  ces  organes  ne  pouvant 
etre  bien  vus  qu*  avec  im  certain  grossissement,  j*al  cherch^  dans  les  di- 
agnoses de  ce  Synopsis,  it  me  passer  de  ces  caract^res,  qui  seront  r^serv^s 
pour  ime  monographic  spOciale."* 


*  De  Selys-Longchamps,  Synopsis  des  Agrionines,  Bulletins  do  TAoademie  royale  de 
Belgique,  2me  sC'rie,  tome  XX,  No.  8,  p.  (9). 
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As  far  a»  I  kuow  the  '*monoyraphie  spcciale"'  was  never  published. 

Calvert,  too.  in  a  paper  which  has  just  appeared  on  the  genus  Argia, 
recognizees  this  structure.* 

This  structure  occurs,  as  far  as  I  have  examined,  In  all  the  native 
genera  of  the  Zygoptera,  but  it  is  lacking  entirely  In  the  Anisoptera  or 
possibly  is  repjaceil  there  by  the  low  transverse  carina  across  the  extreme 
anterior  en<i  of  the  niesepisternura.  It  is  found  on  the  same  general  plan 
in  the  tl*flfi»rent  genera,  consisting  of  a  heart-shaped  enlargement  of  the 
mid-dorsal  <*arina,  on  either  side  of  which  Is  a  triangular  wing  with  Its 
apex  muiiinp  down  to  the  mesinfraeplsternum. 


meicpistfrnum.         \    /  ^ 

In  the  geuus  Argla  a  more  or  less  oblong  depression  (cavity— see  figure 
Jibovei.  lK)unded  on  either  end  by  the  high  basal  carina  of  either  wing 
(see  figure  above »  occurs  in  front  of  the  heart-shaped  end  of  the  mid- 
dorsal  carina.     The  basal  carina  of  each  wing  ends  in  front  in  a  horn, 
^d  behind,  in  the  case  of  the  females  of  four  of  the  five  species.  In  an 
«»r-lilie  lobe  (the  ear— see  figure  above).     In  the  male  no  elaborate  ex- 
pansion into  an  ear  o<*curs.    The  most  striking  differences  In  this  structure 
are  those  of  the  size  and  shape  of  the  ears.     As  these  ears  are  absent  in 
the  males,  for  them  the  structure  loses  most  of  Its  diagnostic  value.    How- 
ever, for  interest  In  comparison,  figures  of  this  structure  as  It  occurs  in 
the  males  of  the  five  species  are  shown  in  the  plate  (see  Plate  II,  Figs. 
1.  3.  5.  7  and  9i.    By  reference  to  them  it  will  be  seen  at  once  that,  in  the 
Daale.  this  structure  is  of  a  more  generalized  type  than  in  the  female.    The 
structure  as  found  in  the  male  Is  nearer  the  general  type  found  in  related 
gonera. 

The  al)ove  would  seem  to  indicate  that  this  structure  Is  a  sexual  organ 
fi^nctionhig  in  the  female  and  merely  passively  present  in  the  male.  One 
^'ould  at  once  jump  at  the  conclusion  that  it  is  tlie  organ  ]>y  wliidi  tlie 
"^aie  iiolds  the  female  durhig  the  act  of  coi)ulati()n.     The  cavity  would 
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seem  especially  fitted  for  the  insertion  of  the  nlnloniinal  appendages  of 
the  male.  But  from  direct  observation  it  is  known  that  the  male  holds 
the  female  by  the  prothorax,  probably  by  the  encircling  groove  at  its 
anteiior  end.  Moreover,  because  this  structure  is  covered  by  the  posterior 
lobe  of  the  prothorax,  it  would  be  impossible  for  the  male  to  reach  it 
See  Plate  II.  Fig.  2. 

Nevertheless  tliis  structure  must  in  some  way  be  Involved  in  the  act 
of  copulation.  It  is  interesting  to  note  that  in  the  Anisoptera  where  the 
male  holds  the  female  by  the  head  instead  of  by  the  thorax  this  peculiar 
structure  is  not  developed  at  all. 

But  whatever  its  function,  or  whether  it  has  a  function  or  not,  its 
form  is  sufficiently  different  in  the  females  of  the  different  species  of 
Argia,  and  sufficiently  constant  among  those  of  any  given  species  to 
warrant  its  use  in  classification.  How  far  this  structure  Is  good  In  show- 
ing relationships,  it  is  ditficult  to  say.  According  to  It  putHda  would  fall 
in  a  very  distinct  group  by  itself.  Aipcalis  would  fall  by  itself.  Violaefc, 
scduln,  and  tibialis  would  fall  in  a  group  by  themselves,  In  which  riolacea 
and  seduln  would  be  much  more  closely  related  than  either  to  Uhialis, 

A  key  to  females  may  be  constructed  as  follows: 

A.    The  ears  entirely  absent.    The  Avhole  structure  wide  laterally  and 

narroAv  from  front  to  back apicalis. 

A  A.    The  posterior  edge  of  each  wing  produced  into  a  broad  rectangular 
lobe.     The  median   longitudinal   fossa  of  the   liase  broad  and 

shallow putrida. 

AAA.    The  posterior  angle  of  each  Aving  proiluced  into  an  ear.    The  median 
fossa  relatively  deep. 

li.    The   apex   of    each    ear   pointing   forwards    and   upwards. 
The  entire  structure  relatively  deep  from  front  to  back. 

tibialis. 
Bli.    Tho  apex  of  each  ear  pointing  upwards  and  backwards. 
(\    The  cavity  very  narmw.    The  ears  broad  and  flat. 

riohicen- 

V(\    The  cavity  of  usual   width.     The  i)osterior  eilge  of 

each  ear  turned  up seiUUi. 
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EXPLANATION  OF  THE  PLATES. 
Plate  I. 

The  drawings  were  made  with  a  camera  lacida,  using  a  Bausch  and  Loinb  %  objective 
with  the  lower  lens  removed  and  a  2-inoh  eyepiece. 

Fig.  1.  Aryt'a ainealiii  (Say).  Bluffton,  Ind.,  August  18, 1900,  E.  B.  Wil- 
liamson.    Dorsal  view  of  head,  prothorax,  and  mesothorax  of  (^,  disjointed. 

A — Head.     (^E^  compound  eye. 

i^— Prothorax.     PL,  posterior  lobe,     .l^r,  anterior  groove. 

C — Mesothorax,  the  metathorax  showing  undemeatli.  AM,  anterior 
end  of  mesepistemum.  MDd,  middorsal  carina.  MES,  mesepisternum . 
Ml,  mesinfraepistemum.     11 W,  hind  wing.    F\\\  forewing. 

Fig.  2.  Arfjin  apicalis  (Say).  Bluffton,  Ind.,  August  18, 1900,  E.  B.  Wil- 
liamson.   Lateral  view  of  prothorax,  and  mesothorax. 

J. S— Articulating  surface  for  head.     Other  lettering  as  for  Fig.  1. 

Plate  II. 

The  drawings  were  made  with  a  camera  lacida,  using  a  Baufch  and  Lomb  %  objeotive 
and  2-inch  eyepiece. 

1.  Argia  tibhih  (Rambur).  Bluffton,  Ind.,  Jute  17,  1901,  E,  B.  Will- 
iam.son.    Anterior  end  of  mesepisternum  of  ^. 

2.  Argia  tibuiUn  (Rambur).  Bluffton,  Ind.,  June  17,  1901,  E.  B.  Will- 
iamson.   Anterior  end  of  mesepistemum  of  ? . 

3.  Argin  mhda  (Hagen).  Fort  Wayne,  Ind.,  July  18, 1901,  E.  B.  Will- 
iiunson.    Anterior  end  of  mesepistemum  of  (^. 

4.  Argia  Hfdnia  (Hagen).  Fort  Wayne,  Ind.,  July  18, 1901,  E.  B.  Will- 
iamson.    Anterior  end  of  mesepistemum  of  $ . 

5.  Argia  n'olacen  (Hagen).  Tippecanoe  River,  Ind.,  July  2,  1901,  E.  B, 
Williamson.    Anterior  end  of  mesepistemum  of  (^. 

6.  Argia  violarea  (Hagen).  Pittsburg,  Pa.,  June  15,  1899,  E.  B.  Will- 
iamson.    Anterior  end  of  mesepisternum  of  $  . 

7.  Argia  apieali^  (Say).  Bluffton,  Ind.,  June  2,  1901,  E.  B.William- 
son.   Anterior  end  of  mesepistemum  of  (^. 

8.  Argia  apicaiiii  (Say).  Bluffton,  Ind.,  June  2,  1901,  E.  B.  William- 
son.   Anterior  end  of  mesepistemum  of  9  • 

9.  Argia  putrida  (Hagen).  Bluffton,  Ind.,  June  17,  1901,  E.  B.  Will- 
iamson.   Anterior  end  of  mesepistemum  of  cf . 

10.  Argia  putrida  (Hagen).  Fort  Wayne,  Ind.,  July  18,  1901,  E.  B. 
Williamson.     Anterior  end  of  mesepistemum  of  $ . 


Digitized  byLjOOQlC 


170 


Investkjation  of  thk  AtT[ON  Bktweex  Mancjanese  Dioxide  and 
I^oTAssiuM  Chlorate  i\  the  Production  of  Oxygen. 

Edward  G.  Mahin. 

1  The  method  for  proparing  oxyjren  by  heating  mixtures  of  potassium 

'  elilorate  and  manjjanese  dioxide  lias  lieen  used  l>y  chi^mists  for  some  time. 

I  Since,  however,  the  manpinese  dioxide  comes  out  unchanged  at  the  end 

of  tlie  proc€»ss,  yet  consideraliiy  iowers  tlie  tem|Hn*ature  ni'cessnry  for  de- 
I  composition  of  potassium  chlorate,  its  exact  function  has  been  and  is  yet 

i  imjjerfectly  understood. 

i  There  is  not  culy  a  practical,  hut  also  a  very  interesting  theoretical 

[  (piestion  in\olved  in  the  explanation  of  tlie  reaction  taking  place  in  thi» 

t  lu-ocess,   and    it   was   the  desire    for   obtaining   further   light   on   certaiu 

I  points    tliat    led    Professor    Hansom    and    the    writer,    at    the    suggestion 

]  of  the  former,  to  jointly  undertake  a  study  of  the  facts.     Some  questions, 

the  settlement  of  which  was  to  be  attempted,  were:     1.  Does  variation  in 
!  proportion  of  potassium  chlorate  and  manganese  dioxide  affcH't  the  tem- 

perature at  which  oxygen  is  evolved,  and.  if  so,  what  mixture  yields  it  at 
the  lowest  temperature?     2.  Is  the  action  continuous  Avhen  the  mixture 
I  is  heate<I  for  a  long  period  at  or  just  above  the  decomposition  tempera- 

ture, and  wliat  are  the  products?  3.  Heating  for  a  period  just  below  this 
temperature,  are  any  intermediate  products  formed  and  what  are  they? 
4.  To  notice  any  ncAV  facts  brought  out  by  the  experimental  work. 

Search  of  the  literature  shows  that  the  men  Avho  have  performed  the 
most  imi>ortant  work  upon  this  particular  phase  of  the  subject  are  Mc- 
Lcod,  Hrunck  and  Sodeau.  McLt^od  had  noticed  the  well-known  fact  that 
a  gas  resembling  chlorine  Avas  evolved  with  oxygen,  and  in  1880,  pub- 
lishe<I  a  statement  of  experimental  work,  deducing  the  following  reactions: 

2  Mn  02-h2KC103  =  Ks  Mnj  OH-fGh-|  Os. 
Ka  Mnj  Ok  r=  K2  Mn  O4  4  Mn  Os  +  Oi. 
K2  Mn  O4  -  CI2  — 2  KCl  i  Mn  Oi  f  O2. 

rpon  this  basis  he  exi)lained  the  sui)posed  fact  that  free  chlorine  is 
evolved  only  at  the  beginning  of  the  process,  since  chlorine  is  liberated  by 
the  first  reaction  and  at  the  lowest  temperature,  and  that  corresponding  ta 
this  free  chlorine,  there  was  a  certain  amount  of  undecomposed  potassium 
mnnganate  at  the  end.     In  ISO.*?  Brunck  argued  that  if  these  reactions 
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took  place,  the  residue  should  either  be  alkaline  or  contain  potas- 
sium manganate,  or  permanganate,  and  that  he  could  obtain  no  evidence 
that  either  was  the  case.  He  brought  forward  experimental  evidence  to 
prove  that  the  evolved-  gases  did  not  contain  more  than  a  mere  trace  of 
chlorlue  and  atlirmed  his  l)elief  that  the  odor  and  the  property  of  bluing 
starch  and  iwtaHsium  iodide  paper  was  due  to  ozone.  In  1894  McLeod 
stated  that  when  the  gases  were  led  through  alkaline  silver  nitrate  solu- 
tion, and  this  later  acidified,  a  precipitate  was  obtained  which  corresponded 
in  quantity  with  the  alkalinity  of  the  residue  in  the  generator.  He  could 
obtain  no  evidence  of  ozone.  Some  further  work  was  done  by  these  men 
but  they  did  not  apparently  succeed  in  settling  the  point  at  issue. 

Sodeau.  in  1901,  proved  that  the  action  of  manganese  dioxide,  barium 
sulphate,  sand,  and  other  supposedly  Inert  bodies  increased  the  evolution 
of  oxygen  not  mechanically,  but  chemically. 

EXPERIMENTAL. 

The  apparatus  used  in  the  experimental  part  of  the  present  Investiga- 
tion was  very  simple.  Hard  glass  test-tubes  five  inches  in  length,  with 
side  necks,  were  used  for  heating  the  mixtures,  these  being  placed  in  a 
bath  of  Wood's  fusible  metal,  heated  in  a  thick  cast-Iron  cup  large  enough 
to  accommodate  five  tubes.  A  thermometer  was  also  placed  In  the  metal. 
Short  delivery  tubes,  with  ends  drawn  to  a  narrow  aperture,  led  to  a  ves- 
sel for  collecting  the  evolved  gases  in  test-tubes  over  water. 

The  manganese  dioxide  used  was  Merck's  "Artificial  Pure,"  and  pre- 
vious to  using  was  heated  for  several  hours  In  an  open  dish  over  a  free 
flame,  in  order  to  remove  moisture;  it  was  then  placed  In  a  glass  stoppered 
bottle  for  keeping.  Elmer  and  Amend's  potassium  chlorate  was  dried 
for  six  hours  at  105°-110**  for  this  purpose.  It  was  not  labeled  *'C.  P." 
but  tested  free  from  chlorides  both  before  and  after  drying. 

The  first  mixtures  were  made  In  the  following  molecular  ratios  of 
manganese  dioxide  to  potassium  chlorate:  10:1,  2:1,  1:1,  1:2,  1:10.  These 
were  ground  together,  placed  in  the  tubes,  and  slowly  heated.  At  150**- 
165"  a  gas  was  evolved  from  all,  showing  the  presence  of  oxygen  by  means 
of  a  glowing  spark,  and  giving  a  strong  odor  of  chlorine  or  chlorine  oxide. 
This  odor  is  certainly  not  that  of  ozone  and  may  be  either  chlorine  or 
chlorine  oxide,  or  both.  In  this  paper  It  will  be  provisionally  called 
chlorine.     It  was  noticed  that  considerable  moisture  collected  upon  the 
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upper  parts  of  the  generator  tubes,  indicating  that  at  least  one  of  the 
sui)Stancos  still  contained  moisture. 

Other  portions  of  the  same  mixtures  as  above  were  dried  in  their  tubes 
for  several  hours  at  100*'-105°.  Chlorine  was  evolved  upon  heating  to 
122°  but  no  oxygen  was  evidenced  by  a  spark.  At  135°  the  rate  of  evolu- 
tion of  oxygen  was  approximately  in  direct  proportion  to  the  amount  of 
manganese  dioxide  used,  this  being  the  reverse  of  the  case  when  the  ma- 
terials were  not  dried.    Tills,  however,  is  not  stated  as  a  definite  law. 

Four  other  mixtures  were  more  carefully  dried,  then  heated  in  the 
bath.    Chlorine  was  evolved  at  14<)°,  oxygen  at  108°. 

It  was  early  seen  that  no  reliable  results  could  be  obtained  so  long  as 
the  manganese  dioxide  held  moisture.  To  determine  whether  this  sub- 
stance was  hygroscopic,  and  if  so,  roughly  the  amount  of  water  taken  up, 
some  freshly  dried  material  was  weighed  in  a  closed  bottle,  then  allowed 
to  stand  open  for  definite  periods,  weighing  after  each  period.  In  twenty 
minutes  Its  weight  increased  approximately  1  per  cent.;  after  one  and  a 
half  hours,  3  per  cent.;  after  forty -five  hours,  0  per  cent. 

To  determine  the  diflferem^e  in  behavior  due  to  this  moisture,  two  mix- 
tures were  prepared:  In  (X)  the  manganese  dioxide  was  dried  over  a 
free  flame,  weighed  in  a  glass-stoppered  bottle  and  the  weighe<l  potas- 
sium chlorate  added.  The  other  mixture  (Y)  was  of  potassium  chlorate 
and  ordinary  undried  manganese  dioxide;  both  were  molecular  mixtiu'cs. 
In  this  and  future  experiments  chlorine  was  tested  for  by  starch  and 
potassium  iodide  paper.  At  125°  (X)  gave  no  chlorine  or  oxygen,  (Y)  gave 
large  quantities  of  chlorine  but  no  oxygen.  Much  moisture  collected  In 
(Y).  At  148°  a  steady  stream  of  oxygen  came  from  (Y),  continuing  as  long 
as  heated.    No  trace  of  chlorine  or  oxygen  came  from  (X). 

More  manganese  dioxide  was  purified  by  digesting  In  cold  distilled 
water,  then  washing  until  free  from  chlorides.  The  wash  water  contained 
small  amounts  of  manganese  and  calcium.  The  washed  mass  was  dried 
for  tAvo  and  a  half  hours  at  2(X)°-210°. 

Four  tu])es  were  now  filled  with  mixtures  in  molecular  proportions, 
transfenijig  the  manganese  dioxide  quickly  at  2iJ0°  to  the  hot  weighing 
bottle,  cooling,  woigliing.  adding  the  ground  and  weighed  potassium 
chlorate,  and  mixing.  The  mixtures  were  quickly  transferred  to  the  tul)?s, 
the  delivery'  tul)es  of  which  were  in  this  case  guarded  with  granular 
calcium  chloride.  A  tui)e  of  dry  potassium  chlorate  was  heated  with  the 
others,    in    order   to   judire    the   amount    of   expanding   air    forced   over. 
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The  tubes  were  kept  at  i:J5°-140'*  for  four  and  a  half  hours;  no  gas  was 
over  Ijeyond  that  due  to  simple  expansion,  and  not  the  slightest  trace  of 
either  chlorine  or  ozone  Avas  found  in  any  generator  tube.  No  oxygen 
conkl  be  discovere<!.  The  mixtures  upon  testing  were  found  to  contain  a 
considerable  amount  of  chlorides.  The  temperature  was  raised  to  and 
kept  at  150°  for  three  hours  and  no  chlorine  or  oxygen  was  produced. 
The  quantity  of  chlorides  seemed  to  be  increased.  At  173°  all  of  the  tubes 
began  to  evolve  oxygen  and  so  long  as  this  temperature  was  maintained 
a  steady  but  slow  stream  of  oxygen  was  produced.  No  trace  of  chlorine, 
chlorine  oxide  or  ozone  was  produced  as  high  as  180°. 

At  this  point  the  work  was  stopped  for  lack  of  time.  Thus  far  a  few 
conclusions  may  be  provisionally  advanced: 

The  conditions  under  which  oxygen  is  ordinarily  produced  are  not 
ideal  and  the  moisture  always  present  materially  influences  the  reactions. 
This  moisture  makes  possible  the  production  of  oxygen  at  a  lower  tempera- 
ture than  in  the  case  of  dry  materials,  also  the  formation  of  chlorine  or 
chlorine  oxide,  or  both,  as  low  as  125°  and  before  oxygen  is  evolved.  This 
may  be  due  to  hydrolysis  of  the  potassium  chlorate  or  chloride,  thus  allow- 
ing oxidation  by  the  manganese  dioxide.  It  is  possiide  and  even  probable 
that  no  chlorine  would  be  evolved  at  any  temperature  within  the  ordinary 
range  of  heating,  if  the  materials  were  entirely  free  from  moisture.  In 
such  a  case,  McLeod*s  explanation  must  fall,  since  if  it  be  true,  the  forma- 
tion of  free  chlorine  Is  a  necessary  step  in  the  evolution  of  oxygen. 

This  point,  with  others  mentioned,  will  be  more  fully  investigated  by 
future  work,  and  it  is  hoped  that  some  facts  of  interest  may  be  brought 
out  during  the  investigation. 


AcTioy  OF  Heat  ox   MrxTtiREs   of   Manganese   Dioxide  With 
PoTASsruM  Nitrate  and  With  Pota8.sium  Bichromate. 

J.  H.  Ransom. 

The  fact  that  diflferent  metallic  oxides  mixed  with  potassium  chlorate 
cause  the  latter  to  evolve  oxygen  at  considerably  lower  temperatures  than 
when  heated  alone  has  long  been  known,  though  the  nature  of  the  chemi- 
cal action  involved  is  not  with  certainty  established.  No  work  has  been 
done,  no  far  as  I  am  aware,  to  see  what  the  effect  of  these  oxides  might 
be  on  other  substances  decomposable  by  heat. 
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It  seemtKl,  therefore,  of  interest  to  investigate  tlie  subject,  and  espe- 
cially the  action  of  manganese  dioxide  on  various  sul)stanci»s.  as  the  re- 
sults might  throw  scune  light  on  the  action  between  it  and  the  chlorate. 

The  substances  chosen  for  the  preliminary  work  were  potassium  ni- 
trate and  i>otasshnn  bichromate.  When  potassium  nitrate  is  heated  to 
a  high  temperature  It  loses  one-third  its  oxygen  and  forms  the  nitrite. 
If  molecular  proportions  of  the  nitrate  and  manganese  dioxide  are  mixed 
and  lieated  in  a  metal  bath,  little  if  any  evolution  of  oxygen  occurs  below 
285"*  C.  Hetween  that  temperature  and  :r>0°  C.  there  is  a  constant,  though 
not  rapid,  evolution  of  a  gas  which  gives  the  usual  test  for  oxygen.  The 
amount,  however,  is  not  large,  and  during  the  heating  there  are  formed 
brown  oxides  of  nitrogen.  In  tlie  same  bath  was  a  tube  containing  the 
same  weight  of  pure  dried  potassium  nitrate  but  there  was  no  evidence  of 
any  decomiwsition.  During  tlie  heating  some  moisture  collected  in  the 
colder  part  of  the  tube,  but  whether  this  had  any  effect  in  causing  the 
decomposition  of  tlie  mixture,  as  is  found  in  the  case  of  the  chlorate, 
has  not  yet  been  determined. 

When  potassium  bidiromate  is  heated  alone  in  a  free  bunsen  flame 
little  or  no  oxygen  is  evohed  even  at  the  highest  temperature  obtainable. 
When  mixed  with  manganese  dioxide,  however,  a  steady  stream  of  gas 
is  evolved  at  a  comparatively  low  temperature.  The  decomposition  begins 
at  285°  but  does  not  increase  greatly  in  rapidity  up  to  350°.  The  tempera- 
tures at  whicli  the  nitrate  and  the  bicliromate  decomiwse  are  so  nearly 
the  same  that  a  similarity  of  action  is  suggesttnl.  Whether  the  oxygen 
conies  from  the  oxide,  the  other  substance  or  from  lioth  has  not  yet  been 
determined.  That  the  oxide  has  some  effect  in  producing  the  evolution 
of  oxygen  is  certain.  The  investigation  will  be  continued  along  this  and 
related  lines  and  the  nature  of  the  actions  will  be  thoroughly  studied  as 
soon  as  time  permits.  It  will  also  be  of  interest  to  know  whether  such 
oxides  as  the  one  used  will  lower  the  temi)erature  at  which  substances 
ordinarily  decompose,  but  without  the  evolution  of  oxygen.  Such  a  sub- 
stance would  be  ammonium  nitrate.  This  subject  will  also  be  inquired 
into.    In  the  meantime  I  wish  to  reserve  this  field  of  investigation. 
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Criticism  of  an    Experiment    Used  to  Determine   the   Com- 
bining Ratio  of  Magnesium  and  Oxy(JEN. 

James  H.  Ransom. 

In  some  of  the  modern  lal)oratorj'  manuals  for  use  in  j?eneral  chem- 
istry work  an  experiment  is  descriijed  whereby  a  weiKlunl  amount  of 
magnesium  powder  is  oxidized  in  a  coveretl  crucii)le  until  a  constant 
weight  is  olitained.  Tlie  increase  in  weight  lias  been  assumed  to  be  due 
to  oxy^«  n.  and  thus  the  ratio  of  tlie  two  elements  in  the  oxide  easily 
calculated. 

My  students  have  performed  this  experiment  during  the  last  two  years 
bnt  have  not  been  al)le  to  secm*e  sutficiently  concordant  results  to  make 
it  sippear  to  them  as  illustrating  the  law  of  constant  composition. 

f'ome  observations  are  readily  made  in  perfornung  the  experiment. 
The  product,  except  perliaps  at  the  surface,  is  not  white,'  as  is  magne- 
f'iiini  oxide,  l)ut  of  a  gray  color,  due  evidently  to  a  mixture  of  substances 
of  different  colors.  Also  the  crucibles  at  the  end  of  the  cxi)erlinent  are 
coated  within  with  a  black  substance  which  can  not  l)e  removed  even  on 
M curing  with  sand:  and  the  crudldes  lose  in  weight. 

Examination  of  the  product  of  burning  shows  that  on  treatment  with 
«mall  amounts  of  water  ammonia  is  evolveil,  thus  indicating  that  mag- 
nesium nitride  is  one  of  the  substances  present.  As  in  this  compound 
the  ratio  of  the  elements  is  1:388  while  in  the  oxide  it  is  \AMM  it  follow* 
that  from  this  standpoint  the  increase  in  weight  must  l»e  less  than  the 
tbeory.  Again,  on  treating  the  product  with  fairly  concentrated  hydro- 
chloric acid  a  disagreeably  odorous  gas  is  evolved  which  at  times  Is  spon- 
taneously combustible.  It  is.  without  doubt,  hydrogen  silicide  from  mag- 
nesium silicide  formed  i)y  the  action  of  magnesium  on  the  crucible  ma- 
terial. On  treating  witli  acid  as  above  described  there  always  remains 
8  blaelj  insoluble  amorphous  residue  mixed  with  white  particles  w^hich 
under  a  hand-lens  look  like  silica.  The  Idack  mass  wlien  heated  on 
platinum  foil  changes  to  a  white  powder  which  resembles  silica.  Appar- 
ently the  black  portion  is  silicon.  It  is  conceivable  that  a  part  of  the 
silicon  after  being  formed,  and  during  the  heating,  is  oxidized  by  the  air; 
8nd  as  it  unites  with  nearly  twice  as  much  oxygen  as  does  the  same 
height  of  magnesium,  it  might  equalize  the  loss  of  tin*  oxygen  content 
<lne  to  the  causes  already  indicated.  Thus  can  i)e  explained  the  nearly- 
theoretical  results  so  often  obtained.     But  at  best  these  rt'sults  must  re- 
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main  a  matter  of  chance  and  the  experiment,  seemingly  so  simple,  but 
in  reality  so  complicated,  can  not  well  be  put  into  the  hands  of  students 
doing  their  first  work  in  chemistry. 

Modifications  of  the  experiment  which  will  avoid  these  sources  of 
error  are  in  the  mind  of  the  writer,  but  have  not  been  subjected  to  test 
for  lack  of  time.  Should  they  prove  successful  I  shall  be  pleased  at  some 
future  time  to  communicate  them  to  the  Academy. 


An  Apparatus  for  Illustrating  Charles's  and 
Boyle's  Laws. 

James  H.  Ransom. 

Some  difliculty  having  been  experienced  in  making  clear  to  students 
the  changes  in  the  volumes  of  gases  due  to  the  simultaneous  changes  in 


temperature  and  pressure,  it  seemed  that  a  clearer  notion  could  be  given 
by  having  a  single  piece  of  apparatus  to  illustrate  their  laws.    Such  an 
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apiMiratus,  a  i-ut  of  which  Is  presented,  was  devised  to  overcome  the  diffl- 
eulty.  It  consists  of  an  ordinary  graduated  f?as  burette  connected  with  a 
resonoir  for  mercury  and  suiTounded  by  a  w^ater  jaclcet  whicli  in  turn 
is  connected  with  a  tlasli  containini?  water.  The  flask  and  jacliet  are  so 
aminged  that  water  of  any  desired  temperature  can  i>e  siphone<l  from 
the  former  throujrh  the  latter,  thus  heating  the  gas  in  the  Imrette  to  any 
temperature  between  0*  and  100 **  C.  A  tlurmometer  inserted  in  the  jacliet 
indicates  the  temperature  of  the  water.  At  the  beginning  of  the  experi- 
ment tlie  wat^r  in  the  jacket  should  be  at  the  room  tem|)erature,  and 
the  flask  should  hold  several  times  the  volume  of  the  jacket.  By  the 
method  of  siphoning  the  change  in  tempeature  is  so  gradual  that  the 
gas  is  hented  to  the  water  temperature  almost  as  rapidly  as  the  latter 
passes  through,  and  there  Is  no  danger  of  breaking  the  burette.  With  the 
apparatus  each  law  may  be  deduced  separately  with  a  fair  degree  of 
accuracy.  Then  the  tw^o  laws  united  and  the  results  compared  with  those 
found  mathematically  from  a  combination  of  the  two.  The  idea  of  ab- 
solute zero  is  illustrated  In  a  very  clear  and  convincing  way.  If  desirable 
tlie  burette  may  be  filled  with  diflferent  gases,  and  thus  It  may  be  shown 
that  all  obey  (practically)  the  same  laws. 


Some    Z;i2-KET0-K-HEXENE  Derivatives. 

James  B.  Garner. 

A  study  of  the  reactioiis  which  might  be  brought  about  between  ben- 
zoin and  unsaturated  aldehydes,  ketones,  and  esters  tlirough  the  agency  of 
cold  (15*^0.)  alcoholic  sodium  ethylate,  was  begun  several  years  ago^  At 
tliat  time  it  was  found  that  benzoin  is  added  to  benzalacetone  giving  rise 
to  a  1.5  diketone  which  by  loss  of  water  and  ring  formation,  is  converted 
into  a-4-5-triphenyI-4-oxy-^  .2-keto-R-hexene.  This  substance  had  previ- 
ously been  prepared  by  Professor  Alexander  Smith*,  using  potassium  cyan- 
ide as  condensing  agenf*.  When  sodium  ethylate  is  used  as  condensing 
agent,  the  yield  is  much  greater,  the  reaction  takes  place  more  smoothly 
and  the  product  formed  is  purer  than  when  potassium  cyanide  is  used. 
Knoevenagel  lias  made  an  exhaustive  study  of  the  Aa-keto-R-hexene  de- 

*  Dissertation,  Chicago,  1897,  p.  17. 

»  Berichte,  fff,  65. 

^  Amer.  Chem.  Jour.  XXII,  250. 

12— Academy  of  Science. 
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rivatives.  He  has  found,  ( 1)  that  substances  of  tJie  typs  of  acetoaceticether 
and  aliphatic  aldeliydes^  and  aromatic  aldehydes*,  condense  in  the  pres- 
ence of  diethylamine  or  piperidine  to  form  1.5  diketones,  and  tliat  these 
diketones,  with  loss  of  water  and  ring  formation,  are  converted  into 
2-keto-R-hexene  derivatives;  (2)  that  desoxybenzcMn  adds  itself  to  sub- 
stances of  the  type  benzalacetylacetone  forming  1.5  diketones,  which,  by 
loss  of  water  and  ring  formation,  yield  /^2-keto-R-hexene  derivatives. 

Recently  the  study  has  been  extended  to  include  the  reactions  which 
might  take  place  between  the  ketols — benzcMn,  cuminoin,  furoin,  anisoin 
and  piperonoin — and  the  unsaturated  ketones- benzalacet one,  cuminalacet- 
one,  p-metlioxy-benzalacetone,  and  piperonyleuacetone.  In  all  tlie  re- 
actions, /;^2-keto-R-liexene  derivatives  are  formed,  except  in  those  in  which 
furoin  is  used.  Under  no  conditions  lias  it  been  ix)ssible  to  bring  about 
any  interaction  in  any  of  the  experiments  in  which  furoin  is  used.  All  of 
the  other  reactions  progress  smoothly  and  excellent  yields  are  obtained  in 
each  case.  It  has  been  ascertained  also,  tliat  in  placA^  of  the  unsatured 
ketone,  a  mixture  of  the  corresponding  aldehyde  and  acetone  may  be  used 
and  the  course  of  the  reaction  is  in  no  way  changed,  but  the  yield  is  ma- 
terially increased.  To  insure  the  completion  of  the  reactions,  however,  it 
is  necessary  to  boil  the  mixtures  for  fifteen  minutes  on  the  water- bath. 
Equal  volumes  of  a  ten  per  cent,  solution  of  sodium  hydroxide  may  be 
used  instead  of  the  alcoholic  sodium  ethylate  and  the  same  reactions  will 
take  place  but  the  yields  are  very  much  poorer. 

In  the  present  paper  the  study  is  limited  to  the  consideration  of  only 
those  cases,  which  will  in  a  general  way,  indicate,  (1)  the  nature  of  the 
products  formed  and,  (2)  the  extent  to  which  the  reaction  is  applicable. 


I.      ADDITION   OF  BENZOIN  TO  CUMIN ALACETONE. 

;i-4--ilipheniil-5-('umiil-4'-oxtj-/\2-keio-R-4u'jene. 
CH  .  CcH^  .  CH  .  (CUa), 


/ 


Coll..    C.(OH). 


C0II..C  .  . 


1CH2 


CO 


Cll 


»  Ann.  281, 25.    Ann.  ;.'>^,  321. 
'Ann.  3(K-i,  223. 
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For  the  preparation  of  this  .  \2-keto-R-Jiexene  derivative,  one  mole- 
cule (6  gr.)  of  benzoin  is  dissolved  in  boiling  absolute  ethyl  alcohol 
(lOOcc.),  and  to  tliis  solution  is  added  one  mohcule  (6.32  gr. )  of  cuminal- 
acetone.  Tliis  mixture  is  treated  with  an  alcoholic  solution  (4cc. )  of 
sodium-ethylat^  (.5  gr.  sodium  in  30cc.  absolute  ethyl  alcohol).  The  mix- 
tore  becomes  deep  red  in  color  and  upon  standing  in  a  cool  place  for  two 
hours  deposits  clusters  of  needle-like  crystals.  The  crystalline  mass  is 
filtered  oflf  and  after  wasliing  with  absolute  ethyl  alcohol  is  recrystallized 
twice  from  glacial  acetic  acid.  Clusters  of  long,  fine,  white  needles  result 
which  melt  at  231°.  It  is  insoluble  in  ligroin  (40-60),  ether,  and  cold  alco- 
hol, but  dissolves  readily  in  hot  benzene,  glacial  acetic  acid  and  chloro- 
form. 

Calculated  as  CjtHmO?.  Found. 

C  H4.80  84.67 

H  6.81  6.92 

If  a  mixture  of  one  molecule  each  of  cuminol  (4.2  gr.)  and  pure  acet- 
one (1.7  gr.)  is  used  instead  of  the  cuminalacetone,  it  has  been  established 
by  several  comparable  exi)eriments  that  it  is  necessary  that  the  reaction 
shall  be  carried  on  at  the  temperature  of  the  water  bath  for  fifteen  min- 
utes. Upon  the  cooling  of  the  mixture,  the  As-^^^to-R-hexene  derivative 
separates  in  a  relatively  pure  condition.  By  repeated  additions  of  4cc.  of 
sodium  ethylate  at  a  time,  additional  quantities  of  tlie  substance  are  ob- 
tained which  make  the  yield  almost  quantitative.  Exi)eriments  were 
made  using  the  total  quantity  of  sodium  ethylate  solution  (12cc.)  required 
for  the  quantitative  completion  of  the  reaction,  and  it  was  found  that  the 
reaction  took  an  entirely  different  course,  resulting  in  the  formation  of 
the  Bodimn  ethylate  addition  product  of  benzOin*. 

The  condensation  takes  place  readily  when  15  grs.  of  a  10^  solution  of 
sodium  hydroxide  are  used  in  place  of  the  4cc.  of  sodium  ethylate  solution. 

Orim  of  S-4'-diphenyl~5"€nmyl-4-0JT/-^  ^'^eto-R-iiexene, 
CH.C.H.  .CH.CCH,). 


C.H.  .    C.(OH). 


C.H..    C< 


CH, 


C-NOH 


CH 


*  DinerUtion,  CbicAgo,  1897,  p.  4. 
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This  oxim  is  obtaiued  by  boiliuji^  a  mixture  of  ouc»  molecule  (1  gr.)  of 
t'le  2-Leto-R-hexeiio  dmvtitive  wilh  three  molecules  (.56 gr.)  of  hydrosyl- 
aniiie  hvdrccliloride  and  one  and  one-Iiilf  molecules  (.56  gr. )  of  fiodium 
carbonate  dissolved  in  ethyl  alcohol  (U()cc. )  for  forty-five  minutes,  using 
a  return  condens(  r.  On-'-half  of  the  alcoliol  is  distilled  off  and  the  residue 
oa  cooling  deposits  white  crystals,  which,  when  they  have  been  recrysial- 
lized  from  a  mixture  of  benzene  and  ligroin,  melt  at  221-3^.  The  sub- 
stance is  easily  soluble  in  hot  alcohol,  cold  ether,  acetic  acid,  and  hot  ben 
zene,  but  very  sparingly  soluble  in  hot  ligroin  (4CMi()^j. 

C:i'<  ulated  as  Ci7H2702N.  Found. 

N.  8.58  8.72 

CoIU.C  iClI 


C„H..C  C.O.COCII3 

(II 

This  body  is  prejxired  by  boiling  th"  _?-keto-R-liexone  derivative  with 
excess  of  either  acetic  anhydride  or  acatyl  chloride  for  thirty  miuctes.  The 
mixture  assumes  a  yellowish-red  tint,  and  yields  a  solid  substanco  only 
wlien  it  is  poured  into  a  large  excess  of  water.  The  white  amorphous  mass 
recrystallizes  from  hot  ligroin  (4tM>0^)  in  bunches  of  long  needles,  melting 
at  *.)S^.  It  is  soluble  in  cold  glacial  acetic  acid,  benzene,  ether  and  alcohol, 
but  is  sparingly  soluble  in  ligroin. 

Calculated  as  C2«iHjfi()2.  Found. 

C  85.72  85.50 

H  n.40  ^6.r>2 

C.C„H,  .CII  (CII3), 
^eU^.Ci  cu 


c  n,.c  .  c.oir 
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The  acetate  is  boiled  upon  a  water- bat !i  with  aleoliolic  potassinm  hy-' 
dioxide  for  fifteen  minutes.  The  mixture  resulting  is  jHJured  into  excess  of 
dilute  hydrochloric  acid,  and  a  wliite  mass  is  obtained.  The  amorphous 
phenol  is  recrystallized  from  liot  alcohol.  It  forms  white  needles,  which 
melt  at  165°.  It  is  readily  soluble  in  cold  chloroform,  benzene  and  ether, 
bnt  sparingly  soluble  in  hot  ligroin  (40-60°). 
Calculated  as  C17H24O.  Found. 

C  89.(X)  88.96 

H   6.60  6.87 

n.      ADDITION  OF  BENZOIN  TO   ANISYLIDEN   ACETONE. 

CH.c.i^iocn,^ 


C.H,  .C.(OH)| 


I 

CeH..C 


.CH, 


.CO 


.CH 

The  3-4-diphenyl-&-ani8yl-4-oxy-A2-t6^<>-I^*^^^®^6  is  prepared  by 
the  condensation  of  one  molecule  (6  gr.)  of  benzOin,  either  with  one  mole- 
cule ('}  gr.)  anisylidenacetone,  or  with  one  molecule  each  of  anisaldehyde 
{3.9  gr. )  and  of  pure  acetone  (1.7  gr.)  under  exactly  the  same  conditions 
which  were  used  in  the  preparation  of  3-4-diphenyl-5-cumyl-4-oxy-A2- 
keto-R-hexene.  The  substance  crystallizes  in  bunches  of  needles,  either 
from  hot  glacial  acetic  acid,  or  absolute  alcohol,  and  melts  at  233.5°. 
However  tlie  amount  of  alcohol  required  is  large — for  each  gram,  7()cc.  of 
hot  absolute  alcoliol  are  required.  It  is  soluble  in  liot  benzene  and  chloro- 
form, but  insoluble  in  ether  and  ligroin  (iO-QiV).  With  cold  concentrated 
sulphuric  acid,  a  deep  red  coloration  is  produced. 

Calculated  asCa^HjaO,.  Found. 

C   81.08  80.91 

H     5.95  6.03 

Oxim  of  the  S-4'-if*phenyl'-/)-anit(yi-4-o.rn-Li2~^'*'^'*~^^'''"''^'^*'' 
For  tlie  preparation  of  the  oxim,  a  metliod,  analogous  to  that  described 
in  the  preparation  of  the  oxim  of  3-4-diphenyl-5-cumyl-4-oxy-_  j-^eto- 
R-hexene,  is  used.     After  recrystallization  from  liot  alcohol,  it  melts  at  196°. 
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I 

It  is  soluble  in  hot  glacial  acetic  acid,  chloroform,  and  benzene,  but  in-  j 

soluble  in  ether  and  ligroin  (40-60^).  | 

Calculated  as  C^gHggOjN.  Found.  I 

N.  3.63  3.85  I 


Acetate  of  S-4-(fiphenyl-^5-ani8yl-ph^nol. 

Tliis  product  is  obtained  by  boiling  the  A^j-keto-R-hexene  derivative 
with  acetyl  chloride  on  tlie  water-bath  for  ten  minutes.  Tlie  mixture  as- 
sumes a  deep  red  coloration.  Nothing  separates  on  cooling.  When  excess 
of  water  is  added,  however,  an  amorphous  mass  separates  which,  upon 
crystallization  from  hot  ligroin  (40-60*')  or  from  aqueous  alcohol,  melts  at 
141*-2°.  It  is  soluble  readily  in  cold  benzene,  ether,  glacial  acetic  acid 
and  chloroform;  sparingly  soluble  in  hot  benzene  and  aqueous  alcoliol. 

Calculated  as  Cg^HajOj.  Found. 

C   82.22  82.10 

H    5.59  bM 

S-4'diphenyl'5-anisy}"phei\ol. 

The  acetate  upon  saponification  with  alcoholic  potassium  hydroxide 
yields  the  phenol.  Tlie  reaction  requires  only  fifteen  minutes  heating 
upon  the  water-bath  to  complete  it.  Tlie  product,  which  is  obtained  when 
the  resulting  solution  is  poured  into  dilute  hydrochloric  acid,  is  recrystal- 
lized  from  a  mixture  of  alcohol  and  ligroin  (40-60°)  and  melts  at  169-60°. 
It  is  readily  soluble  in  cold  ether,  benzene,  chloroform  and  acetic  acid, 
and  almost  insoluble  in  hot  ligroin. 

Calculated  as  CjaHjoOj.  Found. 

C   85.24  85.17 

H     5.68  6.93 

Tliis  phenol  reacts  vigorously  at  the  ordinary  temperature  with  cold 
concentrated  nitric  acid  and  yields  nitro  derivatives.  These  nitro  bodies 
will  be  investigated  later. 
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III.      ADDITION  OF  BENZOIN  TO  PIPERONYLEN ACETONE. 
CH  .  C«  \U  .  (CH3O,) 


C«  H,  .  C.  ((m>i  ,CH3 


(\  Hs  .  C  .    \  CO 


CH 

One  molecule  (6  gr.)  of  benzoiu  and  cue  molecule  (5.9  gr,)  of  piper- 
oiiylenacetone  are  dissolved  in  hot  absolute  ethyl  alcohol  (lOOcc.)  and  a 
solution  (4cc)  of  sodium  ethylate  (.5  gr.  sodium  in  30cc.  absolute  alcohol) 
is  added.  As  in  all  these  condensation  reactions  with  sodium  ethylate, 
tliis  mixture  assumes  a  deep  red  coloration.  Upon  standing  for  two  hours 
rosettes  of  yellow  needle-like  crystals  separate.  These  crystals,  upon  re- 
<TystalJization  from  glacial  noetic  acid,  are  obtained  in  fine  white  glitter- 
ing needles,  melting  at  240^.  The  substance  is  soluble  in  hot  chloroform; 
sparingly  soluble  in  hot  benzene  and  alcohol ;  and  insoluble  in  ether  and 
Hgroin  (40-60^). 

Calculated  as  C25  H^o  O4.         Found. 

C   78.12  78.00 

H     6.21  6.38 

The  method  above  described  for  tho  preparation  of  3-4-diphenyl-6- 
piperyl-i-oxy-Aj-keto-R-hexene  does  not  progress  as  smoothly  and  as 
completely  as  when  one  molecule  each  of  piperonal  (4.25  gr.)  and  of  pure 
acetone  (1.7  gr.)  is  used  in  place  of  the  piperonylenacetone,  and  the  reac- 
tion is  carried  out  at  the  temperature  of  the  water-bath.  The  crystals 
obtained  by  this  method  are  very  pure  and  clean,  and  the  yield  is  almost 
qnantitative,  especially  if  the  mother  liquor  is  treated  again  with  more 
sodium  ethylate  and  the  mixture  again  boiled. 

Ten  per  cent,  sodium  hydroxide  solution  also  effects  the  condensation. 
However  the  yield  is  poor. 
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his  oxim  is  prepared  in  an  analogous  method  to  that  described  pre- 
ly  for  the  preparation  of  oxims.  When  reciystallized  from  a  mixture 
!ohol  and  ligroin,  crystals  are  formed  melting  at  190-1°.  It  is  soluble 
t  alcohol,  cold  ether,  chloroform,  and  liot  benzene,  and  is  insoluble  in 
n  (40-60°.) 

alculated  as  C25H21O1N.  Found. 

N  3.61  3.78 


IV.      ADDITION  OF  CUMINOIN  TO  BENZALACETONE". 

S-4'-iUnnnyl-'}-})henyl -4-0x11-- ^^'^('to-R-hexene. 
CH .  CeHs 


CH, 


(CHs),cn.c«n4.c.(0H) 


(CH3),.CH.C,H4  .C 


uminoin,  in  general,  reacts  less  rapidly  tlian  benzoin  and  the  yields 
j-keto-R-hexene  derivatives  are  poorer. 

•ne  molecule  (6  gr.)  of  pure  cumiuoin**  and  one  molecule  (3  gr.)  of  pore 
Jacetone  dissolved  in  hot  absolute  ethyl  alcohol  (60cc. )  are  treated 
a  solution  (6cc.)  of  sodium  ethylate  (.5  gr.  sodium  in  30cc.  absolute 
ol).  Upon  the  addition  of  the  sodium  ethylate,  the  mixture  turns 
red,  and  after  standing  for  six  hours  clusters  of  needles  separate.  By 
jtallizing  twice  from  glacial  acetic  acid,  pure  3-4-dicumyl-5-phenyl- 
-Z:i2-keto-R-hexene  is  obtained.  It  melts  at  214°.  It  is  soluble  in 
icetic  ether,  chloroform,  hot  benzene  and  ligroin  (110-120°);  insoluble 
id  alcohol,  ligroin  (40-60°),  and  ether.  The  yield  is  about  27%  of  the 
etical . 
alculated  as  CaoHjjO.  Found. 

C  84.90  84.77 

H   7.54  7.83 


Dissertation,  Chicago,  1897,  p.  19. 
Berichte,XXVr,64. 
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A  molecule  of  the  substance  dissolved  in  alcohol  was  boiled  with  three 
molecules  of  hydroxylamine  liydrochloride  for  an  hour.  On  cooling,  notliing 
appeared,  but  after  the  larger  portion  of  the  alcoliol  liad  been  distilled  oflP 
in  the  water-bath  a  solid  separated,  which  on  being  well  washed  with  wat^r 
and  recrystallized  from  a  mixture  of  benzene  and  ligroin  (40-60°)  gave 
fine  white  needles  melting  at  208°.  It  may  be  recrystallized  also  from 
aqueons  alcoliol.     The  analysis  shows  it  to  be  the  monoxim. 

Calculated  as  C, oH ^ ^O^N.  Pound. 

8.11  N3.30 

Tlie  substance  is  easily  soluble  in  cold  acetic  acid,  benzene,  and  acetic 
ether;  insoluble  in  ligroin  (40-00^). 

J-4'^icumif1''0-phenyl-pheno1  acetate . 

Tliis  body  can  easily  be  prepared  by  boiling  the  /v^  j-keto-R-hexene 
derivative  witli  a  mixture  of  acetic  anliydride  and  anhydrous  sodium  acetate 
for  forty-five  minutes,  or  until  the  mixture  becomes  decidedly  pink  in  color. 
Tlie  solution  is  then  poured  into  a  large  amount  of  cold  water  and  allowed 
to  settle.  After  recrystallization  from  glacial  acetic  acid,  it  is  obtained  in 
large  bunches  of  long  radiating  fibers,  and  melts,  when  pure,  at  122^.  It 
is  soluble  in  cold  benzene,  chloroform,  ether,  and  ligroin  (40-60^),  in  hot 
alcoliol  and  acetic  acid. 

Calculated  for  O3 2H3  fi^-  Found. 

85.71  C  86  60 

7.14  H    7.56 

The  acetyl  derivative,  when  hydrolyzed  by  means  of  alcoholic  potash 
yields  8-4-dicumyl-6-phenylphenol. 

By  warming  the  acetate  in  a  water- bathj|f or  ten  minutes  with  four 
molecules  of  alcoholic  potash  and  pouring  into  dilute  hydrochloric  acid,  an 
amorphous  mass  is  obtained  which  crystallizes  from  warm  alcohol  in  large 
thin  plates,  melting  at  137°.  This  substance  is  soluble  in  cold  acetic  ether, 
benzenej'chloroform,  ether  and  hot  ligroin  (40-60^);  insoluble  in  caustic 
soda. 

Calculated  as  C^oHjoO.  Found. 

C  88.66  88.26 

H    7.89  7.99 
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The  addition  reactions  of  cuminoin  with  cnminalacetone,  piperonylen- 
acetone  and  anisylidenacetone  are  being  studied  at  present,  and  I  hope  to 
be  able  soon  to  publish  the  results  obtained.  I 

I 

I 

V.      ADDITION  OF  AXISOIN   TO  BENZALACETONE.  ! 

CII .  C„H,  I 

X\  ! 

I 
CH,0.CoH4.C.(OH)  I  |CH, 

I 

Anisoin  adds  itself  to  the  ethylene  grouping  much  more  readily  tlian 
either  cuminoin  or  benzoin  to  yield  the  expected  1.5  diketone,  but  the  ' 

readiness  with  whicli  tliis  1.5  diketone  loses  water  to  form  the  correspond- 
ing Aa-J^^^o-I^Ji^xenc  deriyative  is  markedly  less.  In  fact  the  1.6  dike- 
tone  constitutes  the  major  portion  of  the  reaction  product.  Attempts  to 
prepare  the  1.5  diketone  pure,  i.  e.,  free  from  the  /\  ^-keto-R-hexene  de- 
rivatives, have  failed  partially.  However,  its  approximate  melting  point 
has  been  obtained,  namely,  168-174°.  When  boiled  with  the  ordinary  sol- 
vents in  which  it  is  soluble,  the  1.6  diketone  loses  water  and  forms  the  | 
A2-k6^o-R-hexene  derivative,  which  melts  at  207°. 

The  mixture  of  the  1.5  diketone  and  the  /^  2~t^^<>-R-hexene  derivative 
is  prepared  as  follows: 

One  molecule  (4.4  gr. )  of  anisoin  and  one  molecule  (2  38  gr. )  of  ben-  , 

zalacetone  are  dissolved  in  absolute  ethyl  alcohol  (62cc. )  and  to  the  mix- 
ture sodium  ethylate  solution  (4cc. )  is  added.  Tlie  solution  becomes  deep 
red  and  upon  standing  for  two  hours  deposits  a  large  mass  of  crystals 
(2.4  gr. ).  The  solid  is  filtered  off  and  washed  well  with  absolute  alcohol. 
A  trial  determination  of  the  melting  point  shows  that  the  product  is  a 
mixture.  It  melts  at  168-74°  and  204°.  The  mother  liquor  from  the  crys- 
tals upon  treatment  with  more  sodium  ethylate  solution  yields  more  of  the 
same  products  (.4  gr. )  Upon  recrystallization  from  either  of  three  sol- 
vents— benzene,  alcohol  or  acetic  acid — fine  white  needle-like  crystals  are 
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obtained,  liaving  a  constant  melting  point  of  207°.     It  is  soluble  in  chloro- 
form, slightly  soluble  in  ligroin,  and  insoluble  in  ether. 
Calculated  as  C2HH24O4.  Found. 

C  78.00  77.62 

H  6.00  6.13 

Tlie  acetate  and  oxim  have  been  prepared,  but  as  yet  no  analyses  have 
been  made,  but  the  physical  properties  determined  correspond  very  closely 
with  those  of  tlie  other  a.  ,-keto-R-hexene  derivatives  which  I  have  pre- 
pared. 

An  investigation  of  the  reaction  of  anisoin  witli  cuminalacetone,  piper- 
onylenacetone  and  anisylidenacetone  is  being  carried  on. 


Gbology  of  the  Jemez-Albuquerque  Region,  N.  M. 
Alberi  B.  Reagan. 

(Abstract.) 

lOrifinal  pablished  by  the  American  Geologist.    Illastrations  nfied  by  permission  of  tbat 

Publirbing  Company.) 

GENEKAL  DESCRIPTION. 
The  Jemez-Alhuquerque  Region  descril)ed  in  this  paper,  is  In  north- 
western New  Mexico  !>etween  longitude  10(J,°  20'  and  107°  W.  and  latitude 
•5o°  and  3G°  N.  Roughly  si>ealving,  it  i.s  a  triangle  witli  its  apex  toward 
the  south.  It  is  bounded  on  tlie  southeast  by  the  San  I)ia  Mountain.s,  on 
the  southwest  by  the  Rio  Puerco.  and  on  the  north  by  the  uppiT  plateau 
of  the  Jemez  Mountains.  Its  principal  river  is  the  Rio  (irande.  anil  its 
commercial  center  is  Albuquerque.  The  Santa  Fe  Railroad  enters  the 
region  at  the  northeast,  near  Thornton,  and  passes  through  it,  just  to  the 
oast  of  the  Rio  Grande  to  Albuciuerque.  At  this  point  the  road  brandies, 
one  branch  of  the  system  going  to  El  Paso,  Texas,  the  other,  the  Atlantic 
and  Pacific,  to  California  and  the  Pacific  coast. 

GENERAL  SURVEY. 

This  section,  as  a  whole,  is  one  vast  desert  area,  sparsely  covered  with 
grass,  pifiones,  red  cedar,  sage  brush  and  cactus,  except  in  the  valleys 
where  there  is  snfticlent  water  for  irrigation.  In  these  valleys  corn,  wheat, 
fniit  and  beans  are  raised  by  the  natives  and  Mexicans.     To  consider  the 
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entire  urea  again,  it  presents  two  basiu-sliaped  districts,  tlie  Rio  Puereo 
and  tlie  Rio  Grande,  witli  tiie  strata  in  eaeli  respective  l)asin  dipping  in 
general  toward  its  center.  Tlie  separating  line  at  the  north  between 
these  l)asins  is  the  Xacimiento  Mountains,  the  west  wing  of  the  Jemez 
uplift.  It  is  continued  at  the  south  in  a  line  of  hills  which  decrease  in 
altitude  as  they  recede  from  the  main  range.  The  two  basins  merge 
into  one  below  Albuqueniue.  The  whole  area  is  faulted  and  much  broken 
and  high  escarpments  often  still  mark  the  fault  lines.  Examples  of  such 
escarpments  are  the  San  Dia  Mountains,  Mesa  Blanco,  and  one  on  each 
,slde  of  the  Red  B(h1s  just  south  of  the  Jemez  range.  There  is  also  evi- 
dence that  the  Xacimiento  Mountains  were,  originally,  the  result  of  a  drop 
on  their  western  side.  The  resulting  escarpment  has  been  worn  down  and 
Bubsequently  covered  in  part  by  sedimentations  that  it  is  not  so  strong 
in  relief  as  the  San  Dia  escarpment;  the  Carboniferous  strata  which  flank 
this  range  on  the  east  are  entirely  wanting  to  the  Avest  of  these  moun- 
tains. Mesa  Blanco  was  left  an  escarpment  by  a  drop  on  its  northern 
«ide  of  more  than  1,(UK)  feet,  1,000  feet  of  which  still  remain.  The  escarp- 
ment to  the  east  of  the  Red  Bed  mesa  is  now  900  feet  In  height  and  the 
escarpment  to  the  west  of  the  same  mesa  is  1,200  feet.  On  its  western 
margin  the  strata  of  this  mesa  dip  toward  the  east  at  a  great  angle,  and 
at  a  greater  angle  toward  the  west  on  its  eastern  side.  The  whole  coun- 
try, as  is  indicated  al)ove,  is  extremely  broken  up;  the  rivers  in  their 
procress  of  base-leveling  have  chiseled  their  channels  deep  Into  the  rock. 
Great  dilies  and  numerous  volcanoes  puncture  the  strata;  and  lava-flows 
•cover  hundreds  of  square  miles  of  its  surface.  The  dip  of  the  whole  re- 
gion, when  a  dip  is  noticeable,  is  usually  away  from  the  mountains  at  an 
angle  ranging  from  15°  to  1)0.°  In  many  places  the  region  is  a  bad  land 
country.  Where  the  lava  is  superimposed  on  it,  it  is  of  the  "nial  pais" 
type;  and  where  tlie  lava  Is  w^anting,  especially  along  the  break-lines, 
*'mauvaises  terres."  The  culmimitlng  iwints  of  the  area  under  considera- 
tion are,  the  crest  of  the  San  Dia  Mountains,  the  monolith  Mt.  Cabizon  ou 
the  Rio  Puereo  and  Mt.  Peiado,  the  culminating  point  of  the  Jemez  Moun- 
tains. 

NATT'RK  OF  ROCKS. 

The  roclis  of  this  region  are  intrusive,  eruptive  and  sedimentary. 

Tlie  intrusive  roclis  are  the  cores  of  the  respective  mountain  districts 
of  Jemez  and  San  Dhi,  and  tlie  dilves  throughout  the  entire  area.  They 
are  granites,  porpliyries.  gneisses,   etc.     The  eruptive  rocks  are  volcanic 
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plugs,  lavas  and  tuffs.  The  lavas  are  basalt,  trachyte  and  rhyolite.  Obsi- 
dian also  occurs  in  large  (luantlties  on  the  Jemez  IMateau.  The  seilimeu- 
tary  deposits  are  the  country  rocks  of  nearly  the  entire  region  where  not 
covered  with  lava.  They  were  laid  down  in  the  seas  and  lakes  that  sur- 
rounded the  islands  which  now  form  the  high  mountains  of  San  Dia  and 
Jemez.  These  deposits  date  back  well  into  the  Carboniferous,  and  con- 
tinue almost  without  break  to  the  recent  times. 

RIVERS. 

The  rivers  of  the  region  are  the  Rio  Puerco,  the  Jemez  and  the  Rio 
Grande.  The  Rio  Puerco,  as  we  have  seen,  closes  in  on  the  west  the 
region  discu.ssed  in  this  paper;  the  Jemez  River  and  its  tributaries  drain 
the  south  and  also  the  southwest  slopes  of  the  Jemez  Mountains;  and  the 
Rio  Grande  passes  south  through  the  section  east  of  the  Jemez  Mountains, 
iind  west  of  the  San  Dias.  The  Rio  Puerco  and  the  Jemez  rivers  are 
tributaries  of  the  Rio  Grande. 

MOUNTAINS. 

The  mountains,  as  has  been  stated,  are  the  San  Dia  and  Jemez.  The 
former  was  caused  by  a  fault  of  11,000  feet  along  their  western  side,  7,000 


Little  PiRiny  Voleano. 

feet  of  which  still  remain,  as  an  e?;carpment.  Their  core  is  granite,  their 
cap  Carboniferous.  The  latter  (the  Jemfz  Mountains)  have  a  core  of  red 
granite,  overlaid  in  most  cases,  with  hundreds  of  feet  of  volcanic  debris, 
except  along  the  west  wing  of  the  group  where  the  crest  is  granite. 
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hurhNl  cult  12<)  feet  of  pumicoons  tuff.  These  inoiintuins  were  still  islands 
in  Crctaeeoiis  times,  but  their  area  then  was  much  j;^reater  than  formerly. 
In  this  period  the  mountains  seem  to  have  been  prradually  risinj?  until  in 
the  Fi»rt  I'uion  ei;oel»  .i^reat  swamps  covered  the  entire  country,  the  sea 
l>ein;r  ol»Iiterate<l  for  a  time.  In  these  swamps  vegetation  was  luxuriant, 
and  thi»  veMetahle  matter  laid  down  in  them  forms  today  the  coal  fields 
of  n(jrtlnvestern  New  Mexico.  At  the  close  of  the  Fort  Union  epoch,  there 
was  a  slow  subsiilence.  The  Puerco  was  deposited  on  the  Fort  Union, 
and  then  the  Eocene  on  that,  the  whole  series  being  conformable.     Then 
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by  the  seismic*  disturbances  and  tlie  lava 
le  former  clinnged  tlie  incline  of  the  river 
(1  up  the  rivers,  thus  forming  lalses.  In 
leistocene  maris  of  the  river  valleys.  At 
5e  lalves  in  turn  were  obliterated  and  the 
aranee  that  it  has  today. 


"ONOMU\^. 

CLIMATE. 

5,(K)0  to  1).0()0  feet  al>ove  the  sea.  and 
r-six  degrees  north,  combine  to  give  it 
d  equality  has  no  superior  in  the  world, 
he  vsist  rainless  region  of  the  West,  and 
lody  of  water,  give  it  an  atmosphere  al- 
.  At  the  same  time,  by  reason  of  the 
joth  warm  and  light,  thus  furnishing,  in 
>veroign  remedy  for  all  diseases  of  the 

ids',  especially  on  tlie  Tertiary  formations, 
ill.  But  if  the  water  for  irrigating  pur- 
of  these  mesas,  in  a  few  years,  could  be 
[Uire  considerable  labor  and  the  use  of 
d  lime,  etc.,  but  in  the  end  it  would  pay. 
lie  soil  is  good,  especially  in  the  Jpmez 
country.  This  great  valley,  to  interpret 
tude,  averaging?  O.ddO-  feet.  "It  embraces 
liries  with  al)U!ulant  grasses.  On  it  also 
ceutly  devch^ped." 

lOUt  exception,  tlic  Ijcst  in  the  world.  It 
e  Valley.  In  spcalving  of  the  Rio  Grande 
ogical  Surveys  of  the  Territories  west  of 
■)7cS-nf^;>)  sjj  ys: 

lU'ryiiig  w.Mti^rs  furnislies  the  lands  with 
n  a  t1n;»ly  i)ulvcrized  condition,  and  the 
(irnnde  water  Is  an  ellicacions  fertilizing 
fUcJs,v^>VV<lk<^  by  ti»e  ch^ejplcal  analysis. 
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cover,  it  can  be  worked  to  a  great  advantage.  With  railroad  facilities  a 
great  industry  will  be  dereloped.  for  the  raw  material  is  of  good  quality. 

Gold,  surer  and  Copper,— The  mountains  are  crossed  in  all  directions 
by  miDeral  beftring  veins:  but  to  date  the  ores  found  are  too  low  in  grade 
to  sblp.  the  railroad  being  too  far  away,  and  they  are  not  enough  in  quan- 
tity to  pay  to  put  a  smelter  on  the  ground  to  smelt  them.  Should  a  rail- 
loatl  be  put  up  Jemez  Valley,  mining  would  at  once  become  a  paying 
business.  Besides  the  ore  in  veins,  placer  gold  is  found  In  the  Pleisto- 
lene  deposits,  but  wafer  for  hydraulic  mining  is  wanting.  Could  the 
necessary  water  l)e  obtained,  this  region  would  without  doubt  become  one 
of  the  leading  placer  mining  districts  of  the  west. 

Medicinal  Sprinfjit.— The  springs  of  the  region  are  numerous,  most  all 
are  hot,  and  all  possess  medicinal  properties.  Among  them  are  the  famous 
Jemez  Hot  Springs,  and  the  Sulphurs.  These  springs  surpass  those  of 
Minnesota  and  California.  They  are  visited  by  people  from  every  part  of 
the  United  States,  and  foreigners  not  infrequently  visit  them. 

This  region,  with  its  building  stone,  with  its  gypsum,  with  its  forests, 
with  its  medicinal  springs,  with  its  gold  and  silver  veins  and  coal  tields, 
and  with  its  fertile  soil  and  unequaled  climate,  is  one  of  the  best  regions 
in  New  Mexico;  and  under  proper  handling,  will  become  one  of  the  wealth- 
produdng  regions  of  the  country. 


Tab  Jbmbz  Coal  Fields. 
Albert  B.  Reagan. 

The  Jemez  coal  fields  are  situated  about  twenty-five  miles  west  of 
Bernalillo,  thirty  miles  a  little  to  the  west  of  north  of  Albuquerque,  and 
alK  miles  south  of  the  Jemez  River  at  San  Isidro  in  longitude  106°  50' 
w«rt,  and  in  latitude  35**  30*  north.  They  cover  an  area  of  about  twenty 
aVttre  miles. 

The  strata  of  this  field  show  a  predominance  of  soft  yellow  sandstones 
*iteri)edded  with  clays  and  sandy  shales.  Interbedded  with  these  are 
•Inta  of  brown  coal  which  are  freely  exposed  in  the  perpendicular  walls 
«f  the  mesas.  These  coal  seams  vary  from  two  to  twelve  feet  in  thlcl«- 
ness;  and,  along  one  fault  in  this  respective  coal  area,  seventy  feet  of  coal 
lire  exposed  at  one  view.    In  examining  these  coal  fields,  it  was  observed 
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that  in  many  instnnoos  tlie  strata  had  been  destroyed  by  fire;  and  the 
coal  being  burned  out.  the  rcofs  had  caved  in  by  a  succession  of  faulting, 
or  had  collapsed  under  the  pressure.  That  the  destroying  agent  was  fire 
is  attested  not  only  by  the  clay  accompanying  the  seams  being  turned  to 
brick,  but  also  by  heaps  of  slag  composed  of  silicates  of  Iron  and  alumi- 
num. This  coal  is  bitunienous  and  Fort  Union,  or  Laramie.  It  is  very 
brittle,  somewhat  lamlnattd,  dull  luster. 

These  coal  fields  are  quite  a  distance  from  the  railroad,  and  until  just 
recently  only  Mexicans  and  Indians  knew  of  the  coal  outcrops  there.  This 
coal  is  a  good  quality  and  the  seams,  as  we  have  seen,  are  thick.  The 
time,  no  doubt,  is  not  far  distant  when  coal  will  be  mine<l  there  on  a  large 
scale  the  same  as  at  Gallop  at  the  western  limit  of  the  same  coal  horizon. 


Some  Topographic  Features  in  the  Lower  Tippecanoe 

Valley. 

Fred  J.  Breeze. 

In  the  valley  of  the  Tippecanoe  about  a  mile  below  the  Carroll-Tippe- 
canoe line  are  two  features  of  relief  which  perhaps  deserve  some  attention. 

On  the  east  side  of  the  river  is  a  long,  narrow  ridge  of  gravelly  ma- 
terial, about  twenty-five  feet  high,  a  few  yards  wide,  and  three-fourths  of 
a  mile  long.  (See  A  on  map.)  It  starts  from  a  hundred  foot  bluff,  and  in 
a  short  distance  slopes  down  to  an  elevation  of  twenty-five  feet  and  for 
the  remaining  distance  is  nearly  level.  On  the  up-river  side  of  the  ridge  i» 
an  abandoned  channel  of  comparative  recency.  This  ridge  is  evidently  a 
remnant  of  a  large  spur  of  upland  which  was  gradually  made  narrower 
by  the  southward  movement  of  a  river  bend,  of  which  the  present  aban- 
doned channel  marks  the  southern  limit.  Before  the  spur  had  been  en- 
tirely removed,  the  river  straightened  its  course,  thus  forsaking  the  bend; 
and  the  remnant  of  the  upland  spur  is  this  narrow  ridge. 

Just  west  of  the  ridge,  on  the  other  side  of  the  river,  is  a  gap  Joining 
the  valley  of  the  Tippecanoe  with  that  of  Moot's  Creek,  a  tributary  which 
empties  about  a  mile  below.  (See  B  on  map.)  The  floor  of  this  gap  is 
forty  feet  above  the  river.  Is  nearly  200  yards  wide,  and  is  bounded  on  the 
north  and  south  by  bluffs  sixty  feet  high.  At  first  sight  it  seems  that  this 
gap  was  formerly  the  mouth  of  Moot*s  Creek;  but  investigation  justiflee 
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aiiother  explanation.  For  two  or  three  miles  above  its  mouth,  Moot's 
Creek  flows  in  a  valley  roughly  parallel  with  that  of  the  Tippecanoe.  At 
many  places  the  creek  valley  widens  into  crescentic  hollows  which  are 
separated  from  each  other  by  sharp-pointed,  narrow  ridges.  The  floors  of 
these  semi-circular  areas  are  about  twenty  feet  higher  than  the  present 
flood-plain.  One  of  these  areas  is  marked  C.  Doubtless  the  gap  B  was  one 
of  the  widened  portions  of  the  valley,  and  only  a  very  narrow  strip  of 
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upland  separated  It  from  tlie  Tippecanoe  Valley.  T^ter,  after  Moot's  Creek 
had  swung  to  the  west  side  of  its  valley,  the  Tippecanoe  by  its  westward 
meander  removed  the  dividing  strip,  thus  forming  the  present  gap. 


The  Action  of  Hydroqbn  Pkrox  de  on  Cuprous  Chloride. 
W.  M.  Blanchard. 

This  investigation  was  suggested  by  the  results  obtained  in  the  study 
of  the  action  of  large  volumes  of  water  on  cuprous  chloride.  Some  time 
ago  my  attention  was  called  to  the  fact  that  when  a  large  volume  of  water 
is  added  to  cuprous  chloride  the  salt  becomes  orange  colored.  If  this  water 
is  removed  and  a  second  quantity  added  the  color  of  the  salt  deepens,  and 
If  this  operation  is  carried  on  long  enough,  a  few  days  being  sufficient  if 
the  water  is  changed  every  few  hours,  the  salt  finally  becomes  a  bright 
red  and  in  all  respects  resembles  cuprous  oxide.  Upon  analysis  the  com- 
pound proved  to  be  almost  pure  cuprous  oxide. 

A  search  through  the  literature  at  command  was  made  but  no  such 
action  as  this  was  found  recorded.  A  careful  study  of  the  reaction  was 
then  made.  It  was  at  first  believed  that  the  reaction  took  place  according 
to  this  equation: 

Ou,01a  +  H,0  =  On20  4  2  HOI. 

It  seemed  that  the  first  water  added  resulted  in  the  conversion  of  a 
part  of  the  cuprous  chloride  into  cuprous  oxide  and  hydrocloric  acid  and 
that  no  further  change  took  place  until  this  acid  was  removed,  and  more 
water  added.  But  further  investigation  showed  that  this  was  not  correct 
The  water  removed  was  found  to  contain  cupric  chloride;  this  salt  could 
be  produced  in  this  case  only  by  oxidation,  and  the  oxidation  could  result 
in  all  probability  only  from  oxygen  dissolved  In  the  water. 

By  properly  constructed  apparatus  it  was  shown  that  water  which 
had  been  previously  boiled  for  an  hour  and  cooled  in  a  current  of  hydro- 
gen produced  no  change  on  cuprous  chloride. 

About  this  time  I  had  access  to  Dammer^s  Handbook  of  Inorganic 
Chemistry  and  there  I  found  a  reference  to  this  very  reaction.  It  wa» 
expressed  by  the  following  equation: 

2  On,Cl,  -1-0=:  OujO  -h  20nCl,. 
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A  further  study  of  the  reaction  proved  tbis  to  be  correct  The  re- 
action, however,  is  not  complete,  for  only  about  97  per  cent,  of  the  cuprous 
chloride  is  changed,  even  when  the  process  is  carried  on  for  several  months 
and  the  compound  shaken  repeatedly  with  water  in  a  stoppered  bottle. 

Since  these  results  are  produced  by  dissolved  oxygen  it  seemed  that 
the  reaction  might  be  hastened  by  running  a  current  of  oxygen  into  the 
water  containing  cuprous  chloride  in  suspension,  since  in  this  case  the 
oxygen  could  be  replenished  as  fast  as  used  up.  The  experiment  was 
carried  out,  but  instead  of  getting  a  red  product,  a  blue  one  was  obtained. 
This  is  probably  the  basic  chloride  described  by  Mallet^  as  formed  when  a 
current  of  moist  air  is  passed  over  hot  cuprous  chloride. 

This  unexpected  result  led  to  a  study  of  the  action  of  hydrogen  per- 
oxide on  cuprous  chloride.  The  investigation  is  not  complete;  the  results 
obtained  up  to  date  are  as  follows: 

When  hydrogen  peroxide  is  added  to  cuprous  chloride,  the  color  of  the 
salt  immediately  becomes  a  dii'ty  green,  and  upon  the  addition  of  more 
peroxide,  finally  iDCComes  a  delicate  blue.  The  compound  appears  very 
flocculent.  If  the  reaction  is  carried  out  in  a  bottle  or  flask  connected  with 
a  burette,  a  considei-able  amount  of  oxygen  can  be  collected.  The  volume 
of  oxygen  evolved  does  not  seem  to  bear  any  direct  ratio  to  the  amount 
of  cuprous  chloride  used.  If  tlie  reaction  is  carried  out  at  100**  instead  of 
at  ordinary  temperature,  the  reaction  seems  to  be  the  same  except  that 
the  evolution  of  the  oxygen  is  much  more  rapid.  The  compound  is  evi- 
dently a  basic  chloride.  It  is  insoluble  in  water,  does  not  change  in  boil- 
ing with  water,  does  not  materially  diminish  in  weight  or  change  in 
color  until  heated  to  250,"  and  is  easily  soluble  in  dilute  acids  and  in 
ammonia.  There  is  some  evidence  in  favor  of  the  following  reaction: 
3  Cn,Cl J  4-  6  H,0  =  2  Cn,010.0H  +  2  CnCl,  +  5  H^O  +  30 

The  reaction  probably  taking  place  in  two  stages.     The  blue  compound 
Would  seem  to  have  the  composition: 

Cn<OH 

^    ^0*3H20 

Cn<ci 

A  cmious  fact  was  observed  in  connection  with  this  study  which  seems 
to  be  true  of  other  complex  copj)er  ions.  If  this  blue  compound  is  dis- 
solved in  ammonia  and  hydrogen  peroxide  added,  a  violent  reaction  takes 


*  Comp.  rend.  62, , 
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place,  accompanied  by  a  rapid  evolution  of  oxygen.  The  compound  itself 
does  not  produce  such  a  change,  neither  does  ammonia,  but  only  the  solu- 
tion of  the  one  in  the  other.  It  was  found  that  copper  sulphate  dissolved 
in  ammonia  will  behave  in  the  same  manner. 


RippLif  Marks  in  Hudson  Limestone  of  Jefferson  County, 

Indiana. 

Glenn  Oulbertson. 

In  the  proceedings  of  the  Indiana  Academy  of  Science  for  1901.  and  in 
a  paper  entitled:  Concerning  Well  Defined  Ripple  Marlis  in  Hudson  River 
Limestone,  Richmond,  Indiana,  Prof.  Joseph  Moore  and  Allen  D.  Hole  de- 
scribe Hudson  limestone  ripple  marljs  near  Richmond,  Indiana. 

In  this  paper  I  desire  to  give  briefly  the  location  and  some  points  of 
description  of  similar  markings  in  the  Hudson  limestone  of  Jefferson 
County,  Indiana.  In  this  county,  to  my  knowledge,  Hudson  limestone 
ripple  marks  occur  in  five  widely  separated  localities  and  at  six  different 
horizons.  In  all  essential  points  the  accurate  and  full  description  of  the 
ripple  marks  at  Richmond  may  be  applied  to  those  mentioned  in  this 
paper. 

The  geographical  positions  of  the  Jefferson  County  markings  will  be 
given  in  the  order  of  their  geological  horizons,  the  Clinton  limestone  being 
used  as  a  basis  for  measurements.  Following  this  a  few  of  the  principal 
points  of  interest  touching  the  ripple  marks  will  be  included. 

The  Wolf  Run  ripple  marks  are  found  at  the  roadside  and  in  the  creek 
bottom  within  200  yards  of  the  end  of  the  Ryker's  Ridge  pike  on  Wolf 
Run  in  Madison  Township.  In  this  place  there  are  two  quite  distinct 
series  of  markings.  The  upper  is  in  a  stratum  approximately  seventy  feet 
below  the  Clinton  outcropping  on  the  neighboring  slope.  The  lower  is  in 
a  stratum  some  six  or  eight  inches  below  the  first.  The  upper  series  of 
marks  are  exposed  over  a  space  some  35x8  feet,  while  the  lower  is  ex- 
posed over  a  surface  of  some  three  or  four  square  yards.  The  trend  of 
the  crests  of  the  upper  marks  is  N.  70**  B.,  and  of  the  lower  N.  50°  E.,  ap- 
proximately. I  say  approxfmately  since  there  are  many  small  irregular- 
ities in  the  trend  of  the  crests.     These  crests  are,  however,  essentially 
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parallel.  The  stone  in  which  all  the  markings  spoken  of  in  this  paper 
occur  is  the  blue,  abundantly  fossiliferous  limestone,  so  characteristic  of 
the  lowCT  and  middle  Hudson  formation  in  the  region  of  the  Cincinnati 
geanticline.  The  fossils  found  in  the  various  ripple  marked  limestones 
vary  with  the  horizon  in  which  they  occur. 

The  thickness  of  the  stratum  containing  the  upper  Wolf  Run  marks 
is  from  two  to  three  inches,  while  that  of  the  lower  is  from  one  and  a 
half  to  two  inches.  The  distance  from  crest  to  crest  or  wave  length  is  in 
the  upper  series  twenty-one  inches,  and  in  the  lower  eighteen  inches, 
approximately.  The  depth  of  trough  in  the  upper  is  one  and  a  half  inches, 
and  in  the  lower  one  to  one  and  a  half  Inches. 

The  Clifty  Creek  series  of  markings  occur  in  the  bed  of  that  sti-eam  at 
a  point  about  one  and  one-fourth  miles  above  the  bridge  on  the  Madison 
and  Hanover  pike.  The  ripple  marks  are  exposed  in  this  place  at  intervals 
for  a  distance  of  200  yards.  The  trend  of  the  crests  here  is  N.  lO^-lS**  E., 
quite  a  little  irregularity  being  noticed.  The  distance  from  crest  to  crest 
is  from  thirty  to  thirty-six  inches,  and  the  depth  of  trough  three  Inches. 
The  thickness  of  stratum  five  to  seven  Inches,  and  the  approximate  verti- 
cal distance  below  the  Clinton  limestone,  190  feet. 

In  the  bed  of  the  West  Fork  of  Indian  Kentucky  Creek,  one-third  of  a 
mile  above  Manville,  a  series  of  ripple  marks  are  found  extending  some 
seventy-five  yards  where  the  stratum  Is  unbroken.  This  series  I  shall  call 
the  Van  Buren,  since  they  are  found  but  a  short  distance  from  the  house 
of  John  Van  Buren.  The  trend  of  crests  here  is  N.  40°  E.;  wave  length, 
thhty  Inches;  depth  of  trough  one  and  a  half  to  two  and  a  half  Inches; 
thickness  of  stratum,  two  to  three  and  a  half  Inches.  The  approximate 
vertical  distance  below  the  Clinton  limestone  is  342  feet. 

In  the  creek  bed.  beneath  the  bridge  across  the  east  fork  of  Indian  Ken- 
tucky Creek,  and  within  200  yards  of  Manville  postoflice,  a  ripple  marked 
layer  of  limestone  from  four  to  six  inches  thick  Is  exposed  at  intervals  for 
a  distance  of  130  yards.  At  low  water  the  marks  are  here  exposed  over  a 
space  of  150x25  feet  and  as  many  as  sixty  consecutive  crests  may  be 
counted.  The  trend  here  is  approximately  N.  10**  E.,  the  wave  length 
thirty  inches,  the  depth  of  trough  two  and  a  half  Inches,  the  vertical  dis- 
tance below  the  Clinton  formation  350  feet.  At  this  place  the  wide  ex- 
posure, amounting  at  times  to  300  or  more  square  yards,  affords  an  ex- 
cellent opportunity  for  the  study  of  the  relations  which  the  marks  bear 
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to  each  other.  It  is  observed  that,  while  the  crests  are  not  straight,  but 
more  or  less  curving  in  their  outline,  they  are  essentially  paralleL 

On  Doe  Run,  about  two  miles  from  Brooksburg,  a  ripple  maite^  Ume- 
stone  is  exposed  in  the  creek  bed,  over  a  space  of  a  few  square  yards.  Tbe 
trend  of  crests  here  is  approximately  N.  45**  E.;  wave  length,  thirty-three 
to  thirty-six  inches;  depth  of  trough,  three  inches;  thickness  of  limeetone, 
three  to  five  inches.  Tlie  vertical  distance  of  this  series  of  marks  l>dow 
the  Clinton  formation  could  not  be  determined  so  readily  as  in  tbe  other 
cases,  since  the  outcropping  Clinton  is  not  found  within  a  distance  of 
several  miles.  An  approximate  vertical  distance  of  380  feet  below  Clinton 
was  reckoned  on  the  basis  of  an  observed  westerly  dip  of  ten  feet  to  tbe 
mile  of  the  Clinton  formation  in  other  parts  of  the  county. 

The  main  facts  in  regard  to  these  ripple  marks  are  placed  in  tabular 
form  below. 

These  Hudson  limestone  ripple  marks  are  exceptional  in  that  ripple 
marks  are  unusual  in  limestone,  being  found  in  sandstones  and  shales 
chiefly.  They  are  exceptional  also  In  the  fact  that  they  are  of  such  large 
size.  A  few  inches  usually  measures  the  distance  from  crest  to  crest  of 
ripple  marks.  Since  a  ripple  is  a  small  wave,  these  limestone  markings 
might  well  be  called  wave  marks,  were  that  term  not  preoccupied.  These 
ripple  marks  indicate  essentially  seashore  conditions  during  the  period 
occupied  in  depositing  some  300  feet  of  Hudson  rocks  and  that  the  condi- 
tions finally  resulting  in  the- Cincinnati  Geanticline  or  uplift  at  the  close 
of  the  Ordovioian,  had  long  been  present.  The  trend  of  these  marks  from 
N.  10**  E.  to  N.  75**  E.,  goes  far  towards  indicating  prevailing  winds  from 
the  northwest  or  the  southeast  during  that  part  of  paleozoic  time  repre- 
sented In  the  deposition  of  these  rocks. 
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AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OP  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY  OP  SCIENCE. 

[ApproTtd  March  11, 1896.] 

Whereas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  In  its  constitution  a  '**™  *' 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  tlu*ough  the  Governor,  and  through 
Its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investigation 
are  borne  by  the  State;  and, 

Whebeas,  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it,  have  very  great  educational,  industrial 
and  economic  value,  and  should  be  preserved  In  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  makes  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  intellectual,  scien- 
tific and  agricultural  improvement;  therefore. 

Section  1.  Be  it  enacted  hp  the  QeneraX  Assembly  of  the  p^ijiicatlon  of 
SUUe  of  Indiana,  That  hereafter  the  annual  reports  of  the  the  Reports  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  ^*ftdemy'of 
with  the  report  for  the  year  1894,  including  all  papers  of  Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
stiall  be  published  by  and  under  the  direction  of  the  Commissioners 
of  Public  ^Printing  and  Binding. 

Sec.  2.    Said  reports  shall  be  edited  and  prepared  for 

publication  without  expense  to  the  State,  by  a  corps  of    Editing 

Reports, 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,  who  shall  not,  by  reason  of  such  services,  have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding, 

I»per,  typography  and  manner  and  extent  of  illustration  of    ^      , 

Namber  of 
inch  reports,  shall  be  determined  by  the  editors,  subject    printed 

to  the  approval  of  the  Commissioners  of  Public  Printing    R«port*. 

and  Stationery.    Not  less  than  1,500  nor  more  than  3,000  copies  of  each 
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of  said  reports  shall  be  published,  the  size  of  the  edition  within  said 
limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  the 
Commissioners  of  Public  Printing  and  Stationery:  Provided,  That  not 
to  exceed  six  hundred  dollars  ($G00)  shall  be  expended  for 
such  publication  in  any  one  year,  and  not  to  extend  beyond 
1896:  Provided,  That  no  sums  shall  be  deemed  to  be  appropriated  for 
the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

Dlspodtion         of  saijj  reports  shall  be  placed  in  the  custody  of  the  State 
of  Reports. 

Lil)rarian,  who  shall  furnish  one  copy  thereof  to  each  pub- 
lic library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  in  the  State  having 
a  library,  which  shall  make  application  therefor,  and  one  copy  to  such 
other  Institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
it  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonginj  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  he  shall  also  equip  the  same  with  the  necessary  shelving 
and  furniture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Emergency.  ^^^^  immediate  taking  effect  of  this  act,  and  it  shaU  there- 
fore take  effect  and  be  in  force  from  and  after  its  passage. 
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AN  ACT    FOR   THE   PROTECTION    OF    BIRDS,    THEIR    NESTS 

AND  EGGS. 

TArproved  March  5«]89l.] 

Section  1.    Be  it  enacted  hy  the  General  Assembly  of  the 
Sto/e  of  Indiana,  That  It  shall  be  unlawful  for  any  person        '    * 
to  kill  any  wild  bird  other  than  a  game  bird,  or  purchase,  offer  for  sale 
any  such  wild  bird  after  It  has  been  killed,  or  to  destroy  the  nests  or 
the  eggs  of  any  wild  bird. 

Sec.  2,  For  the  purpose  of  this  act  the  following  shall 
be  considered  game  birds:  the  Anatidsp,  commonly  called  **°* 
swans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallidae,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicola?,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock  and  sand- 
pipers, tattlers  and  curlews;  the  Gallina?,  commonly  known  as  wild 
turkeys,  grouse,  prairie  chickens,  quail,  and  pheasants,  all  of  which  are 
not  intended  to  be  affected  by  this  act. 

Sec  3.    Any  person  violating  the  provisions  of  Section 
1  of  this  act  shall,  upon  conviction,  be  fined  in  a  sum  not       *°*  ^* 
less  than  ten  nor  more  than  fifty  dollars,  to  which  may  be  added  im- 
prisonment for  not  less  than  five  days  nor  more  than  thirty  days. 

Sec  4.    Sections  1  and  2  of  this  act  shall  not  apply  to 
any  person  holding  a  permit  giving  the  right  to  take  birds       *'^™ 
or  their  nests  and  eggs  for  scientific  purposes,  as  provided  in  Section 
5  of  this  act. 

Sec  5.     Permits    may    be   granted    by    the    Executive    permits  to 

Board  of  the  Indiana  Academy  of  Science  to  any  properly     Science. 

accredited  person,  permitting  the  holder  thereof  to  collect  birds,   their 

nests  or  eggs  for  strictly  scientific  purposes.     In  order  to  obtain  such 

permit  the  applicant  for  the  same  must  present  to  said  Board  written 

testimonials  from  two  well-known  scientific  men  certifying  to  the  good 

character  and  fitness  of  said  applicant  to  be  entrusted  with  such  privilege, 

wid  pay  to  said   Board   one  dollar   to  defray   the   necessary   expenses 

attending  the  granting  of  such  permit,  and  must  file  with 

Raid  Board  a  properly  executed  bond  in  the  sum  of  two       ^^  ' 

hmidred  dollars,  signed  by  at  least  two  responsible  citizens  of  the  State 

as  sureties.    The  bond  shall  be  forfeited  to  the  State  and 

..  Bond 

the  permit   become   void  upon   proof  that  the   holder  of      forfeited. 
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such  permit  has  killed  any  bird  or  taken  the  nests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  In  this  section,  and  shall  further 
be  subject  for  each  offense  to  the  penalties  provided  In  this  act. 

Sec.  6.     The  permits  authorized  by  this  act  shall  be 
wo  ytare.  j^  force  for  two  years  only  from  the  date  of  their  issue, 

and  shall  not  be  transferable. 

Sec.  7.      The    English    or    European    House    Sparrow 
ir  ■  o  prey.     (Pagggr  domesticus),  crows,  hawks,  and  other  birds  of  prey 
are  not  Included  among  the  birds  protected  by  this  act 

Sec.  8.     All  acts  or  parts  of  acts  heretofore  passed  in 

c    repet  •  .     ^jQuflj^j^  y^HYi  the  provisions  of  this  act  are  hereby  repealed. 

Sec.  9.     An  emergency  is  declared  to  exist  for  the  im- 

mtrgency.         mediate  taking  effect  of  this  act,  therefore  the  same  shall 

be  in  force  and  effect  from  and  after  its  passage. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riches  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  the  State  has  undertaken  the  publication  of  such  proceed- 
togs,  the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of 
the  several  departments  of  the  State,  through  the  Governor,  act  through 
its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
Investigation  within  its  province  as  stated.  The  necessary  expenses 
incurred  in  the  prosecution  of  such  investigation  are  to  be  borne  by 
the  State;  no  pecuniary  gain  Is  to  come  to  the  Academy  for  Its  advice 
or  direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fellows, 
fellows,  non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work; 
or  in  original  research  In  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  members  may  be  annual  or  life  members. 
Ajuraal  members  may  be  elected  at  any  meeting  of  the  Academy; 
they  shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars. 
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and  thereafter  an  annual  fee  of  one  dollar.  Any  person  who  shall 
at  one  time  contribute  fifty  dollars  to  the  funds  of  this  Academy, 
may  be  elected  a  life  member  of  the  Academy,  free  of  assessment. 
Non-resident  members  may  be  elected  from  those  who  have  been  active 
members  but  who  have  removed  from  the  State.  In  any  case,  a  three- 
fourths  vote  of  the  members  present  shall  elect  to  membership.  Appli- 
cations for  membership  in  any  of  the  foregoing  classes  shall  be  referred 
to  a  committee  on  application  for  membership,  who  shall  consider  such 
application  and  report  to  the  Academy  before  the  election. 

Sec.  .^.  The  members  who  are  actively  engaged  in  scientific  work, 
who  have  recognized  standing  as  scientific  men,  and  who  have  been 
members  of  the  Academy  at  least  one  year,  may  be  recommended  for 
nomination  for  election  as  fellows  by  three  fellows  or  members  per- 
sonally acquainted  with  their  worlv  and  character.  Of  members  so 
nominated  a  number  not  exceeding  five  In  one  year  may,  on  recom- 
mendation of  the  Executive  Committee,  be  elected  as  fellows.  At  tbc 
meeting  at  which  this  is  adopted,  the  members  of  the  Executive  Com- 
mittee for  1894  and  fifteen  others  shall  be  elected  fellows,  and  those 
now  honorary  members  shall  become  honorary  fellows.  Honorary  fel- 
lows may  be  elected  on  account  of  special  prominence  in  science,  on 
the  written  recommendation  of  two  members  of  the  Academy.  In 
any  case  a  three-fourths  vote  of  the  members  present  shall  elect. 


ARTICLE  III. 

Section  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  office  one  year.  They  shall 
consist  of  a  President,  Vice-President,  Secretary,  Assistant  Secretary, 
Press  Secretary,  and  Treasurer,  who  shall  perform  the  duties  usually 
pertaining  to  their  respective  ofl3ccs  and  in  addition,  with  the  ex-Presi- 
dents of  the  Academy,  snail  constitute  an  Executive  Committee.  The 
President  shall,  at  each  annual  meeting,  appoint  two  members  to  be 
a  committee  which  shall  prepare  the  programs  and  have  charge  of  the 
arrangements  for  all  meetings  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless   otherwise   ordered    by   the    Executive    Committee.      There   shall 
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also  be  a  summer  meeting  at  such  time  aud  place  as  may  be  decided 
npon  by  the  Executive  Committee.  Other  meetings  may  be  called  at 
the  discretion  of  the  Executive  Committee.  The  past  Presidents,  together 
with  the  officers  and  Executive  Committee,  shall  constitute  the  Council 
of  the  Academy,  and  represent  it  in  the  transaction  of  any  necessary 
business  not  specially  provided  for  in  this  constitution,  in  the  interim 
between  general  meetings. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at 
least  one  year's  standing.  No  question  of  amendment  shall  be  decided 
on  the  day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned 
to  a  curator,  whose  duty  it  shall  be,  with  the  assistance  of  the  other 
members  interested  in  the  same  department,  to  endeavor  to  advance 
knowledge  in  that  particular  department.  Each  curator  shall  report 
at  such  time  and  place  as  the  Academy  shall  direct.  These  reports 
sliail  include  a  brief  summary  of  the  progress  of  the  department  during 
the  year  preceding  the  presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  the  meetings  and  assist  the  Secretary. 

4.  Xo  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
fifteen  days  before  such  meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  tlie  Secretary. 

<».  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  havmg  been  annually  notified  of  their  arrearage  by  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
businesg. 
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MEMBERS. 


FELLOWS. 

R.  J.  Aley *1898 Bloomington. 

J.  C.  Arthur 1893 Lafayette. 

George  W.  Benton        1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Donaldson  Bodine 1899 Orawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bniner 1899 Irvington. 

Severance  Barrage 1898 Lafayette. 

A.  W.  Butler 1893 Indianapolis. 

J.  L.  Campbell 1893 Orawfordsville. 

Mel.  T.  Cook 1902 Newcastle. 

John  M.  Coulter 1893 Chicago,  Dl. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1896 Riclimond. 

C.  R.  Dryer 1897 Terre  Haute. 

C.  H.  Eigenmanu 1893 Bloomington. 

Percy  Norton  Evans 1901 West  Lafayette. 

A.  L.  Foley 1897 Bloomington. 

KatherineE.  Golden 1895 Lafayette. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1895  Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hessler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Arthur  Kendrick 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

V.  F.  Marsters 1893 Bloomington. 

C.  L.  Mees 1894 Terre  Haute. 

W.  J.  Moenkhaus 1901 Bloomington. 


*Date  of  election. 
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Joseph  Moore *1896    .Richmond. 

D.  M.  Mottier 1893 Bloomington. 

J.  P.  Naylor 1903 Greencastle. 

W.  A.  Noyee 1893 Terre  Haute. 

J.  H.  Ransom 1902 Lafayette. 

L.  J.  Rettger 1896 Terre  Haute. 

J.  T.  ScoTell 1894 Terre  Haute. 

Alex  Smith 1893 Chicago,  111. 

W.E.Stone 1893 Lafayette. 

Joseph  Swain 1898 Swarthmore,  Pa. 

M.  B.  Thomas 1893 Orawfordsville. 

C.  A.  Waldo 1893 Lafayette. 

P.  M.  Webster 1894 Champaign,  111. 

H.  W.  Wiley 1896 Wasliington,  D.  C. 

John  S.  Wright 1894 Indianapolis. 


NON-RESIDENT  MEMBERS. 

George  H.  AijMey  Charleston,  S.  C. 

M.  A  Branuon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  Unirersity,  Cal. 

A.  Wilmer  Duff Worcester,  Mass. 

B.  W.  Everman Washington,  D.  C. 

Cliarlcs  H.  Gilbert Stanford  University,  Cal. 

0.  W.  Green Stanford  University,  Cal. 

C.  W.  Hargitt Syracuse,  N.  Y. 

O.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Cal. 

O.  P.  Jenkins Stanford  University,  Cal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley Tufts  College,  Mass. 

D.  T.  MacDougal Bronx  Park,  New  York  City. 

T.  C.  Mendenliall Worcester,  Mass. 

Alfred  Springer Cincinnati,  Ohio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Ernest  Walker Clemson  College,  S.  C. 


^I>Ate  of  election. 
2— A.  OF  SciiNCR,  '03. 


Digitized  by  VjOOQIC 


18 


ACTIVE  MEMBERS. 


George  Abbott Indianapolis. 

Frederick  W.  Andrews Bloomingtou. 

George  C.  Asliman Frankfort. 

Edward  Ayres Lafayette. 

Edward  Hugh  Bangs Indianai)oli8. 

Walter  D.  Baker Indianai)oli8. 

Arthur  M.  Banta Franklin. 

J.  W.  Beede  Bloomington. 

William  N.  Blanchard  Greencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Oharles  S.  Bond Richmond. 

Fred.  J.  Breeze Pittsburg. 

E.  M.  Bruce Weston,  Oregon. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Chansler Bicknell. 

Otto  O.  Clayton Geneva. 

Howard  W.  Clark Chicago,  111. 

George  Clements Springfield,  Dl. 

Charles  Clickener Silverwood,  R.  D.  No.  I. 

U.  O.  Cox Mankato,  Minn. 

William  Clifford  Cox Columbus. 

J.  A.  Cragwall Crawfordsville. 

Albert  B.  Crow Charleston,  111. 

M.  E.  Crowell Franklin. 

Edward  Roscoe  Cumings Bloomington. 

Alida  M.  Cunningham Alexandria. 

Lorenzo  E.  Daniels Indianapolis. 

H.  J.  Davidson  Baltimore,  Md. 

Charles  C.  Deam .         Bluffton. 

Martha  Doan Westfield. 

J.  P.  Dolan     Syracuse. 

Herman  B.  Dorner Lafayette. 

Hans  Duden Indianapolis. 

E.  G.  Eberhardt Indianapolis. 

Frank  R.  Eldred Indianapolis. 


Digitized  by  VjOOQIC 


19 


M.  N.  Elrod ColumbuB. 

Samnel  G.  Erans Evansville. 

Carlton  G.  Ferris    .    Big  Rapids,  Mich. 

E.  M.  Fisher  Urmeyville. 

Wilbur  A.  Fisk    Richmond. 

W.  B.  Fletcher .     Indianapolis. 

Austin  Fnnk New  Albany. 

John  D.  Gabel Montpelier. 

Charles  W.  Garrett Logansport. 

Robert  G.  Gillmn     Terre  Hante. 

Vernon  Gonld Rochester. 

Walter  L.  Hahn Bascom. 

Victor  Hendricks Indianapolis. 

Mary  A.  Hickman Greencastle. 

John  E.  Higdon Indianapolis. 

Prank  R.  Higgins Terre  Hante. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

J.  D.  Hoffman Lafayette. 

Allen  D.  Hole      Richmond. 

Lucius  M.  Hnbbard Sonth  Bend. 

John  N.  Hurty Indianapolis. 

C.  P.  Jackson Greencastle. 

Alex.  Johnson Ft.  Wayne. 

Edwin  S.  Johonnott,  Jr Terre  Hante. 

Ernest  E.  Jones Kokomo. 

Chancey  Jnday Bonlder,  Colo. 

O.  L.  Kelso Terre  Hante. 

Norton  A.  Kent Crawfordsville. 

Charles  T.  Knipp Bloomington. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Richmond. 

V.  H.  Lockwood Indiana^lis. 

William  A.  McBeth Terre  Hante. 

Robert  Wesley  McBride Indianapolis. 

Ronssean  McClellan Indianapolis. 

Richard  0.  McClaskey Terre  Hante. 

Lynn  B.  McMnllen Indianapolis. 
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Edward  G.  Maliin West  Lafayette. 

James  E.  Manchester Vincennes. 

Clark  Mick .Indianapolis. 

W.  G.  Middleton Riclmiond. 

John  A.  Miller Bloomington. 

H.  T.  Montgomery South  Bend. 

Walter  P.  Morgan Terre  Haute. 

Fred  Mutchler Terre  Haute. 

Charles  E.  Newlin Irvington. 

John  Newlin  West  Lafayette. 

John  F.Newsom Stanford  University,  Cal. 

R.W.Noble    Chicago,  111. 

D.  A.  Owen    Franklin. 

Rollo  J.  Peirce Logansport. 

Ralph  B.  Polk Greenwood. 

James  A.  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Ryland  Ratliff Bloomington. 

Albert  B.  Reagan Rose  Bud  Agency,  S.  D. 

Allen  J.  Reynolds Peru. 

Giles  E.  Ripley Decorah,  Iowa. 

George  L.  Roberts Greensburg. 

D.  A.  Rothrock Bloomington. 

John  F.  Schnaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

John  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

J.  R.  Slonaker Madison,  Wis. 

C.  Piper  Smith Alexandria. 

Retta  E.  Spears . .   Elkliart. 

J.  M.  Stoddard Indianapolis. 

Charles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 

William  B.  Streeter Indianapolis. 

Frank  B.  Taylor Ft.  Wayne. 

J.  F.  Thompson Richmond. 

C.  H.  Underwood Indianapolis. 
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A,  L  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Goshen. 

A.  B.  Ulrey North  Manchester. 

W.  B.  Van  Gorder Worthington. 

Arthur  C.  Veatch Rockport. 

a  S.  Voorhees Ft.  Wayne. 

J.  H.  Vorig Huntington. 

Fnmk  B.  Wade Indianapolis. 

Daniel  T.  Weir Indianapolis. 

B.  C.  Waldemaier West  Lafayette. 

Jacob  Westlnnd Lafayette. 

Fred  C.  Whitcomb Delphi. 

William  M.  Whitten '. South  Bend. 

Neil  H.  Williams Indianapolis. 

William  Watson  Woollen Indianapolis. 

J.  F.  Woolsey Indianapolis. 

Lucy  Youse Indianapolis. 

Fellows 48 

Non-resident  members 20 

Active  members 127 

Total 195 
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LIST  OF  FOREIGN  CORRESPOiNi  DENTS. 


AFRICA. 
Dr.  J.   Medley  Wood.   Natal  Botanical  Gardens,   Berea   Durban,   South 

Africa. 
South  Afri.can   Philosophical  Society,  Cape  Town,   South   Africa. 


ASIA. 
China  Branch   Koyal   Asiatic  Society,   Shanghai,   China. 
Asiatic  Society  of  Bengal,   Calcutta,   India. 
Geological  Survey  of  India,  Calcutta,  India. 
Indian   Museum   of   India,   Calcutta,    India. 
India   Survey  Department  of   India,   Calcutta,   India. 


Deutsche   Gesellschaft,    fiir   Natur-    und    Vollierkunde   Ostasieus,   Tokio, 

Japan, 
imperial  University,  Tokio,  Japan. 


Koninklijke   Naturkundige   Vereeniging  in   Nederlandsch-Indie,   Batavia, 
Java. 


Hon.    D.    D.    Baldwin,    Honolulu.    Hawaiian    Islands. 


EUROPE. 

V.  R.  Tschusizu  Schmidhoffen,  Villa  Tannenhof,  Halle  in  Salzburg, 
Austria. 

Herman   von  Vilas,  Innsbruck,  Austria. 

Ethnologische  Mlttheilungen  aus  Ungarn,  Budapest,  Austro-Hungary. 

Mathematische  und  Naturwissenschaftliche  Berichte  aus  Ungarn,  Buda- 
pest, Austro-Hungary. 

K.   K.   Geologische   Reichsanstalt,   Vienna   (Wien),  Austro-Hungary. 

K.  U.  Naturwlssonschaftllche  Gesellschaft,  Budapest,  Austro-Hungary. 

Naturwissenschaftlich-Medizinischer  Verein  in  Innsbruck  (Tyrol),  Aus- 
tro-Hungary. 

Editors  "Termeszetrajzi  Fuzetk,"  Hungarian  National  Museum,  Bu<ia- 
pest,  Austro-Hungary. 

Dr.  Eugen  Dadai,  Adj.  am.  Nat.  Mus.,  Budapest,   Austro-Hungary. 
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Dr.  Julius  von  Madarnsz,  Budapest,  Austro-Hungary. 

K.  K.  Naturhistorisches   Hofmuseum,   Vienna   (Wien),   Austro-Hungary. 

Ornithological   Society  of   Vienna   (Wien),   Austro-Hungary. 

Zoologlsche-Botanische  Gesellschaft  in  Wien  (Vienna),   Austro-Hungary. 

Dr.  J.  von   Csato,  Nagy  Enyed,   Austro-Hungary. 

Botanic  Garden,  K.  K.  Universitat,  Wien  (Vienna),  Austro-Hungary. 


Malacological  Society  of  Belgium,  Brussels,   Belgium. 

Royal  Academy  of  Science,   Letters  and  Fine  Arts,   Brussels,   Belgium. 

Roj-al  Linnean  Society,  Brussels,  Belgium. 

Society   Beige   de    Geologie,   de    Paleontologi^    et   Hydrologie,    Brussels, 

Belgium. 
Society  Royale  de  Botanique,  Brussels,  Belgium. 
Society  Geologique  de  Belgique,   Lidge,   Belgium. 
Royal  Botanical   Gardens,   Brussels.   Belgium. 


Bristol  Naturalists'   Society,   Bristol,   England. 

(Jeological  Society  of  London,  London,  England. 

Dr.  E.  M.  Holmes,  British  Pharm.  Soc'y,  Bloomsbury  Sq.,  London,  W.  C, 

England. 
Jenner  Institute  of  Preventive  Medicine,   London,   Eligland. 
The  Librarian,   Linnean  Society,   Burlington    House,   Piccadilly,    London 

W.,  England. 
Liverpool  Geological   Society,   Liverpool,   England. 
Manchester  Literary  and  Philosophical  Society,   Manchester,   England. 
"Xature,"   London,   England. 
Royal  Botanical  Society,   London,  England. 
Royal  Kew  Gardens,  London,  England. 
Royal  Geological   Society  of  Cornwall,   Penzance,   England. 
Royal  Microscopical   Society,   London,    England. 
Zoological  Society,   London,   England. 

Lleut.-Col.  John  Biddulph,  43  Charing  Cross,   London,   England. 
Dr.  G.  A.  Boulenger,  British  Mus.  (Nat.  Hist),  London,   England. 
F.  DuCane  Godman,  10  Chandos  St.,  Cavendish  Sq.,   I>rondon,   England. 
Mr.  Howard  Saunders,  7  Radnor  Place,  Hyde  Park,  London  W.,  England. 
Phillip  L.  Sclater,  3  Hanover  Sq.,  London  W.,  England. 
Dr.  Richard  Bowlder  Sharpe,  British  Mus.  (Nat.  Hist.),  London,  England. 
Prof.  Alfred  Russell  Wallace,  Corfe  View,  Parkstone,  Dorset,  England. 
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Botanical  Society  of  France,   Paris,  France. 

Minist^rie  de  FAgriculture,   Paris,   France. 

Society  Entomologique  de  France,  Paris,  France. 

L'Instltut  Grand  Ducal  de  Luxembourg,   Luxembourg,  Lux.,  France. 

Soc.  de  Horticulture  et  de  Botan.  de  Marseille,  Marseilles,  France. 

La  Soc.  Linneenne  de  Normandie,  Caen,  France. 

Society  Linneenne  de  Bordeaux,  Bordeaux,  France. 

Soc.   des   Naturelles,   etc.,   Nantes,    France. 

Zoological  Society  of  France,   Paris,   France. 

Baron   Louis  d'Hamonville,   Meurthe  et   Moselle,   France. 

Pasteur  Institute,   Lille,   France. 

Museum  d'Histolre  Naturelle,   Paris,  France. 


Bontanischer  Verein   der   Provinz   Brandenburg.   Berlin,   Germany. 

Deutsche  Geologische  Gesellschaft,  Berlin,   Germany. 

Entomologischer  Verein  in  Berlin,  Berlin,  Germany. 

Journal  fttr  Ornithologie,   Berlin,   Germany. 

Prof.  Dr.  Jean  Cabanis,  Alte  Jacob  Strasse,  103  A.,  Berlin,  Germany. 

Augsburger  Naturhistorischer  Verein,  Augsburg,  Germany. 

Count  Hans   von   Berlspeu,   Mfinden,   Germany. 

Braunschweiger  Verein  fiir  Xaturwissenschaft,  Braunschweig.  Germany. 

Bremer   Xaturwissenschaftlicher    Verein,    Bremen,    Germany. 

Ornithologischer  Verein  Mtinclien,  Thierschstrasse,  'MVy,  Miincheu,  Ger- 
many. 

Royal   Botanical   Gardens,    Berlin   W.,   Germany. 

Kaiserliche  Leopoldische-Carolinisohe  Deutsche  Aliademie  der  Naturfor- 
scher,   Ilalle  a   Saale,   Wilhenistrnsse  37,   Germany. 

Koniglich-Siichslsehe  GesellHchnft  der  Wissenschaften,  Mathematisch- 
Physisohe   Classe,   Leipzig,   Saxony,   Germany. 

Naturhistorische  Gesellschaft  zu   Hanover,   Hanover,  Prussia,  Germany. 

Naturwissenschaftliclier   Verein   in   Hamburg,   Hamburg,   Germany. 

Verein   fiir   Erdliunde,    Leipzig,    Germany. 

Verein    fiir   Naturicunde,    Wiesbaden,   Prussia. 

Belfast  Natural  History  and  Philosophical  Society,  Belfast,  Ireland. 

Royal   Dublin  Society,   Dublin. 

Royal  Botanic  Gardens,  Glasnevin,  County  Dublin,  Ireland. 
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Societa  Entomologica  Itallana,   Florence,  Italy. 

Prof.  H.  H.  Glglioli,  Museum  Vertebrate  ZoOlogy,  Florence,  Italy. 

Dr.  Alberto  Perngla,  Museo  (Mvico  di  Storia  Naturale,  Genoa,  Italy. 

Societa  Itallana  de  Seienze   Natural!,   Milan,   Italy. 

Societa  Afrlcana  d'ltalia,  Naples,  Italy. 

Dell'  Academia   Pontifico  de  Nuovi   Lincei,   Rome,   Italy. 

Minister  of  Agriculture,  Industry  and  Commerce,  Rome,  Italy. 

Rassegna  della  Seienze  Geologicbe  in  Italia,  Rome,  Italy. 

R.  Comitato  Geologico  d'ltalia,  Rome,   Italy. 

R.  Comitato  Geologico  d'ltalia,   Rome,   Italy. 

Prof.  Count  Tomasso  Salvadori,  Zodlog.  Museum,  Turin,  Italy. 


Royal  Norwegian   Society  of  Sciences,   Throndhjem,  Norway. 
Dr.  Robert  CoUett,  Kongl.  Frederiks  Univ.  Christiana,  Norway. 


Academia  Real  des  Sciencias  de  Lisboa  (Lisbon),  Portugal. 

Comity  Geologique  de  Russie.  St.  Petersburg,  Russia. 

Imperial  Academy  of  Sciences,  St.  Petersburg,   Russia. 

Imperial  Society  of  Naturalists,  Moscow,   Russia. 

Jardin  Imperial  de  Botanique,  St.  Petersburg,  Russia. 

The  Botanical  Society  of  Edinburgh,  Edinburgh,  Scotland. 

John  J.  Dalgleisb,  Brankston  Grange,  Bogside  Sta.,  Sterling,  Scotland. 

Edinburgh  Geological  Society,  Edinburgh,  Scotland. 

Geological  Society  of  Glasgow,  Scotland. 

John  A.  Harvle-Brown,  Duniplace  House,  Larbert,  Stirlingshire,  Scotland. 

Natural  History  Society,  Glasgow,  Scotland. 

Philosophical  Society  of  Glasgow,  Glasgow,   Scotland. 

Royal  Society  of  Edinburgh^  Edinburgh,  Scotland. 

Royal  Physical  Society,  Edinburgh,  Scotland. 

Royal  Botanic  Garden,   Edinburgh,   Scotland. 


Barcelona  Academia  de  Ciencias  y  Artes,  Barcelona,  Spain. 
Royal  Academy  of  Sciences,  Madrid,  Spain. 


Institut  Royal  Geologique  de  SuMe,  Stockholm,  Sweden. 
Society  Entomologique  a  Stockholm,  Stockholm,  Sweden. 
Royal  Swedish  Academy  of  Science,   Stockholm,  Sweden. 
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Naturforschende  Gesellschaft,  Basel,  Switzerland. 
NaturforscheDde  Gesellschaft  in  Berne,  Berne,   Switzerland. 
La  Society  Bontanique  Suisse,  Geneva,  Switzerland. 
Society  Helvetlque  de  Sciences  Naturelles,  Geneva,  Switzerland. 
Society  de  Physique  et  d'Historie  Naturelle  de  Geneva,  Geneva,  Switzer- 
land. 
Concilium  Bibliograpbicum,   Zitrich-Oberstrasse,  Switzerland. 
Naturforschende   Gesellschaft,   Zttrich,   Switzerland. 
Schwelzerische  Botanische  Gesellschaft,  ZUrich,  Switzerland. 
Prof.  Herbert  H.  Field.  Zarich,  Switzerland. 


AUSTRALIA. 

Linnean  Society  of  New  South  Wales,   Sidney,   New  South  Wales. 

Royal  Society  of  New  South  Wales,  Sidney.  New  South  Wales. 

Prof.  Liveridge,  F.  R.  S.,  Sidney,  New  South  Wales. 

Hon.  Minister  of  Mines,  Sidney,  New  South  Wales. 

Mr.  E.  P.  Ramsey,  Sidney,  New  South  Wales. 

Royal   Society  of  Queensland,   Brisbane,   Queensland. 

Royal  Society  of  South  Australia,   Adelaide,   South  Australia. 

Victoria  Pub.  Library,   Museum  and  Nat.  Gallery,  Melbourne,  Victoria. 

Prof.    W.    L.   Buller.    Wellington,    New   Zealand. 


NORTH  AMERICA. 

Natural  Hist.   Society  of  British  Columbia,   Victoria,   British   Columbia. 

Canadian  Record  of  Science,  Montreal,  Canada. 

McGill  University,  Montreal,  Canada. 

Natural  Society,  Montreal,  Canada. 

Natural   History  Society,   St.   Johns,   New   Brunswick. 

Nova   Scotia  Institute  of  Science,  Halifax,  N.   S. 

Manitoba   Historical  and   Scientific   Society,   Winnipeg,   Manitoba. 

Dr.  T.  Mcllwraith,  Cairnbrae,  Hamilton,  Ontaria. 

The  Royal  Society  of  Canada,  Ottawa.  Ontario. 

Natural  History  Society,  Toronto,  Ontario. 

Hamilton  Association   Library,   Hamilton,   Ontario. 

Canadian  Entomologist,  Ottawa,  Ontario. 

Department  of  Marine  and  Fisheries,  Ottawa,  Ontario. 

Ontario  Agricultural  Coilego,  Guelph,  Ontario. 
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La  Naturale  Za,  City  of  Mexico. 

Mexican  Society  of  Natural  History,  City  of  Mexico. 
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Sociedad  Cieutifica  Antonio  Alzate,   City  of  Mexico. 
Sociedad  Mexicana  de  Geographia  y  Kstadistica  de  la  Republica  Mexl- 
cana.  City  of  Mexico. 


WEST  INDIES. 

Botanical  Department,  Port  of  Spain,  Trinidad,  British  West  Indies. 

Victoria  Institute,    Trinidad,    British   West   Indies. 

Mnseo  Nacional,   San  Jose,  Costa  Rica,   Central   America. 

Dr.  Anastasia  Alfaro,  Secy,  National  Museum,  San  Jose,  Costa  Rica. 

Rafael  Arango,  Havana,  Cuba. 

Jamaica  Institute,   Kingston,   Jamaica,   West   Indies. 

The  Hope  Gardens.  Kingston,  Jamaica,  West  Indies. 


SOUTH  AMERICA. 

Argentina  Historia  Natural  Florentine  Amegline,  Buenos  Ayres,  Argen- 
tine Republic. 

Mus^e  de  la  Plata,  Argentine  Republic. 

Kadonal  Academla  des  Cienclas,  Cordoba,  Argentine  Republic. 

Sociedad  Cieutifica  Argentine,  Buenos  Ayres. 

Museo  Nacional,    Rio   de  Janeiro,   Brazil. 

Sociedad  de  Geographia,  Rio  de  Janeiro,  Brazil. 

Dr.  Herman  ^on  Jhering,  Dir.  Zool.  Sec.  Con.  Geog.  e  Geol.  de  Sao 
Paulo,  Rio  Grande  do  Sul,  Brazil. 


Deutscher  Wisscnschaftlicher   Verein   in   Santiago,   Santiago,   Chill. 

Society  Scientifique  du  Chili,   Santiago,   Chili. 

Sociedad  Guatemalteca  de  Cleneias,  Guatemala,   Guatemala. 
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PROQRAJVI 

OF  THE 

NiNEXEENXH   ANNUAL  MEETING 

OF  THE 

Indiana  Academy  of  Science, 

STATE  HOUSE.  INDIANAPOLIS. 

Deoember  28  and  29,  1903. 


OFFICERS  AND  BX-OFFICIO  BXECUTIVB  COMMITTEE. 

W.  S.  Blatchley,  President.       C.  L.  Mess,  Vice- President.  John  S.  Wrioht,  Seoretary. 
Donaldson  Bodinb,  At  distant  Secretary.       G.  A.  Abbott,  Press  Secretary. 
W.  A.  McBeth,  Treasurer. 

H.  W.  Wilbt,                                      Stanley  Coulter,  T.  0.  Meidenhall, 

M.  B.  Thomas,                                     Amos  W.  Butler,  John  C.  Beannkb, 

D.  W.  Dennis,                                     W.  A.  Noybs,  J.  P.  D.  John, 

0.  H.  EioBNMANN,                                J.  C.  Arthur,  John  M.  Coultbb, 

C.  A.  Waldo,                                       J.  L.  Campbell,  Da-vid  S.  Joroast. 
Thomas  Gray,                                     0.  P.  Hay, 


Witli  one  exception,  tlie  sessions  of  the  Academy  will  be  held  in  the  State  House,  in  the 
rooms  of  the  State  Board  of  Agricalture  and  Horticaltare;  the  President's  address  will  be 
given  in  the  aaditorium  of  the  Shortridge  High  School. 

Headquarters  will  be  at  the  English  Hotel.  A  rate  of  S2.00  and  up  per  day,  Amerieao 
plan,  will  be  made  to  all  persons  who  make  it  known  at  the  time  of  registering  that  they 
are  members  of  the  Academy. 

Reduced  railroad  rates  for  the  members  can  not  be  secured  under  the  present  ruling  of 
the  Traffic  Association.  Many  of  the  colleges  can  secure  special  rates  on  the  various  roads. 
Those  who  can  not  do  this,  could  join  the  State  Teachers'  Association,  whose  cessions  begin 
on  December  29,  and  thus  secure  a  one-and-one-third  round-trip  fare. 

PROGRAM  COMMITTEE. 
Mel.  T.  Cook,  Greencastle,  Indiana.  Glenn  Culbbrtson,  Hanover,  Indiana. 


GENERAL  PRCXiRAM. 


Monday,  December  28. 

Meeting  of  Executive  Committee  at  Hotel  Headquarters 10:30  a.  m. 

General  Session  followed  by  Sectional  Meetings 2  p.  m.  to  5  p.  m. 

President's  Address,  Shortridge  High  School 8  p.m. 

If  advisable,  the  President's  Address  may  be  followed  by  a  short  session. 

Tuesday,  December  29. 
General  Session,  followed  by  Sectional  Meetings 9  a.  m.  to  12  m. 
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LIST  OF  PAPERS  TO  BE  READ, 


ADDRESS  BY  THE  RETIRING  PRESIDENT. 

WILLIS  S.  BLATCHLBY, 

At  8  o'clock  Monday  eTening.  at  Shortridge  High  School. 
Subject:  '*  The  Indiana  of  Nature ;  Its  Evolution." 

The  following  papers  will  bs  read  in  the  order  in  which  they  appear  on  the  program, 
except  that  certain  papers  will  be  presented  "part  poMu"  in  sectional  meetings.  When  a 
paper  is  called  and  the  reader  is  not  present,  it  will  be  dropped  to  the  end  of  the  list,  unless 
by  matual  agreement  an  exchange  can  be  made  with  another  whose  time  is  approximately 
the  lame.  Where  no  time  was  sent  with  the  papers,  they  have  been  uniformly  assigned  ten 
minutes.   Opportunity  will  be  given  after  the  reading  of  each  paper  for  a  brief  discussion. 

N.  B.—By  ike  order  of  the  Academy  t  no  paper  can  be  read  until  an  abetraet  of  ita  contente  or 
the  wUttn  paper  hne  been  placed  in  the  hande  of  the  Seerttary. 

GENERAL. 

1.  *'Colds"'  and  Cold,  10m Robert  Hessler 

2.  A  rrehistoric  Fortification  near  Madison,  Indiana,  5m 

Glenn  Culbertson 

3.  The  Apache  Stick  Game,  10m Albert  B.  Reagan 

4.  Some  Paintings  from  one  of  the  Estufas  In  the  Indian  Village 

of  Jemez,  New  Mexico,  10m Albert  B.  Reagan 

*5.   Notes  on  the  Caves  of  Cuba I.   \V.   Beede 

6.  What  Bacteriology  has  done  for  Sanitary  Science,  10m 

Severance  Burrage 

7.  Conditions  affecting  the  distribution  of  Birds  in  Indiana,  20m. 

Amos  W.  Butler 

PHYSICS,  CHEMISTRY  AND  GEOLOGY. 

8.  A  new  problem  in  Hydrodynamics  with  Extraneous  Forces  Act- 

ing, 10m E.  L.  Hancock 

0.   On  the  use  of  Nickel  in  the  core  of  the  Marconi  Magnet  Director, 

10m Arthur  L.  Foley 

•10.   Effect  of  Ultraviolet  Light  on  the  action  of  the  Coherer,  10m. 

Arthur  L.   Foley 

•11.   The  Life  of  Radium,  5m Arthur   L.   Foley 

12.  The  Edison  effect  in  a  "Hylo"  Lamp,  10m Arthur  L.   Foley 

13.  On  the  use  of  MnO^  in  the  generation  of  O  from  KCIO,,  5m. 

R.  R.   Ramsey,  Arthur  L.   Foley 

*14.   A  Method  of  Determining  the  Absolute  Dilation  of  Mercury,  5m., 

Arthur  L.  Foley. 

^Paper  not  presented. 
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15.  Geology  of  the  Fort  Apache  Region,  Arizona,  (by  title) 

Albert  B.  Reagan 

16.  Geology  of  Monroe  County,  Indiana,  North  of  the  Latitude  of 

Bloomlngton   ^ Albert  B.  Reagan 

17.  What  is  the  Age  of  the  Aubery  Limestone  of  the  Rocky  Moun- 

tains?   Albert  B.  Reagan 

♦18.    Some  Fossils  from  the  Lower  Aubery  and  Upper  Red  Wall  in  the 

Vicinity  of  Fort  Apache,  Arizona Albert  B.  Reagan 

19.  The  Fossils  of  the  Red  Wall  Compared  with  Those  of  the  Kansas 

Coal  Measures,  10m Albert  B.  Reagan 

20.  Double  Salts  in  Solution,  10m P.  N.  Evans 

21.  Ionic  Friction,  10m P.  N.  Evans 

22.  A  Topopfraphic  Result  of  the  Alluvial  Cone,  10m A.  H.  Purdue 

23.  A  Note  on  the  Radio-Activity  of  Strontium-Salicylate,  10m 

J.  F.  Woolsey 

24.  Progress  in  Locomotive  Testing,  10m W.  F.  M.  Goss 

BOTANY  AND  ZOOLOGY. 

25.  A  Note  on  the  Breeding  Habits  of  the  Common  or  White  Suclier. 

3m Glenn   Culbertson 

26.  Additions  to  the  Flora  of  Indiana,  8m H.  B.  Dorner 

27.  Additions  to  the  List  of  Gall-Producing  Insects  Common  to  Indi- 

ana, 5m Mel.  T.  Cook 

28.  Botanical  Notes,  10m   M.  N.  Elrod 

29.  Bird  Notes  from  the  Indiana  State  Forestry  Resei'A'ation 

Chas.   Piper  Smith 

30.    Notes  Upon  Some  Little  Known  Members  of  the  Indiana  Flora, 

10m Chas.  Piper  Smith 

31.  The  Development  of  the  Spermatozoid  of  Chara,  10m.  .D.  M.  Mottier 

32.  Further  Studies  on  Anomalous  Dicotyledonous  Plants,  10m 

D.  M.  Mottier 

33.  A  Crow  Rcost  near  Richmond,  Indiana,  5m 

D.  W.  Dennis  and  W.  E.  I^wrence 

34.  A  New  Adjustable  Stand  for  Physiological  Apparatus  and  Modi- 

fications in  other  Physiological  Devices,  10m 

J.  F.  Woolsey  and  John  S.  Wright 

35.  An  Abnormality  in  the  Nut  of  Hicoria  ovata,  5m John  S.  Wright 


**Paper  not  presented. 
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♦36.   Contribution  to  the  Flora  of  Indiana,  No.  Vlll,  10m.  .Stanley  Coulter 
•37.   On  the  Germination  of  Certain  Native  Weeds,  10m.  .Stanley  Coulter 

38.   Revised  list  of  Indiana  Plant  Rusts,  10m J.  C.  Arthur 

•39.   Cuban  Notes,  10m C.  H.  Elgenmann 

40.  Ecological  Notes  on  the  Mussels  Winona  Lake,  10m..  .T.  J.  Headlee 

41.  Ecological  Notes  on  the  Birds  occurring  within  a  radius  of  5 

miles  of  the  Indiana 'University  Campus  (with  photographs 

by  G.  C.  Llttell),  10m Waldo  L.  McAtee 

♦42.    List  of  Mammals,  Reptiles  and  Batrachians  of  Monroe  County, 

Indiana,  10m Waldo  L.  McAtee 

43.  Birds  Nests  of  an  Old  Apple  Orchard  near  Indiana  University 

Campus,  10m Gertrude  Hitze 

44.  Nerve  end  organ  in  the  Pancreas,  5m E.  O.  Little 

45.  Discoidal  Pith  in  our  Woody  Plants,  5m F.  W.  Foxworthy 

46.  New  Science  Laboratory,  Moores  Hill  College,  5m A.  J.  Bigney 

47.  The  Sun  or  Gunelpiya  Medicine  Disk Albert  B.  Reagan 


THE  NINETEENTH  ANNUAL  MEETING  OF  THE 
INDIANA  ACADEMY  OF  SCIENCE. 


The  nineteenth  annual  meeting  of  the  Indiana  Academy  of  Science 
was  held  in  Indianapolis,  Monday  and  Tuesday,  December  28  and  29, 
1903. 

Monday  10:45  a.  m.,  the  Executive  Committee  met  in  session  at  hotel 
headquarters. 

At  2  o'clock  p.  m.  President  Willis  S.  Blatchley  called  the  Academy  to 
order  in  general  session  In  the  room  of  the  State  Board  of  Agi-iculture, 
State  House.  The  transaction  of  routine  and  miscellaneous  business 
occupied  the  first  part  of  the  session.  Following  this,  papers  of  general 
Interest  were  read  and  discussed.  After  the  disposition  of  these,  special 
technical  subjects  occupied  the  time  imtll  adjournment  at  5  p.  m 

The  address  of  the  retiring  President,  Willis  S.  Blatchley,  was  de- 
livered in  the  auditorium  of  the  Shortridge  High  School  at  8  p.  m.,  before 
the  members  of  the  Academy  and  a  number  of  invited  guests,  subject— 
"The  Indiana  of  Nature;  its  Evolution." 


^Paper  Dot  presented. 
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Tuesdajr  29,  9  a.  m.,  the  Academy  met  In  general  session  before  which 
the  remaining  papers  of  the  program  were  read  and  discussed.  Follow- 
ing the  disposition  of  the  papers  unfinished  business  was  considered. 

Adjournment. 


THE  FIELD  MEETING  OF  1903. 


The  field  meeting  of  1903  was  held  in  Madison  and  Hanover,  Thurs- 
day and  Friday,  May  21  and  22.  Thursday  evening  a  well  attended  public 
session  was  held  in  the  auditorium  of  the  Madison  High  School;  the  pro- 
gram consisted  of  musical  numbers  and  addresses.  President  W.  S. 
Blatchley  spoke  on  the  mineral  fuels  of  the  State  and  Dr.  Stanley  Coulter 
on  forestry  work  in  Indiana.  After  the  adjournment  of  the  public  session 
a  short  business  meeting  was  held  in  the  Madison  Hotel. 

At  8:30  a.  m.,  Friday  the  22d,  the  members  left  hotel  headquarters  for 
the  field,  proceeding  by  carriages  over  the  Hanover  road  to  the  moutli  of 
the  gorge  which  leads  to  Clifty  Falls.  The  remainder  of  the  trip  to  the 
Falls  was  made  on  foot  over  territory  of  great  Interest  to  naturalists, 
especially  to  geologists  and  botanists.  Clifty  Falls  was  reached  about 
noon.  Limcheon  was  served  here,  after  which  a  cross-country  drive  was 
made  to  Hanover  College.  The  remainder  of  the  afternoon  was  spent  in 
viewing  the  college  buildings  and  equipment,  and  in  enjoying  the  magnifi- 
cent scenery  of  the  vicinity.  At  6  o'clock  dinner  the  visiting  members  of 
the  Academy  were  guests  in  the  homes  of  the  members  of  the  Hanover 
College  faculty. 

At  8  o'clock  a  public  meting  was  held  in  the  college  chapel,  addresses 
were  made  by  Drs.  Stanley  Coulter,  J.  C.  Arthur,  M.  T.  Cook,  N.  A.  Kent 
and  A.  F.  Foerste.  After  this  session  an  enjoyable  reception  was  tendwed 
the  Academy  at  the  home  of  President  Fisher.  The  return  to  Madison 
was  made  that  night,  after  which  a  very  brief  business  meeting  was  held 
in  the  hotel  headquarters.  Adjournment,  12  o'clock,  midnight,  Friday, 
May  22. 

The  spring  meeting  of  1903  will  be  remembered  as  one  of  the  most 
successful  and  enjoyable  in  the  history  of  the  Academy.  The  weather 
was  delightful  and  the  locality  interesting  from  every  standpoint.  The 
Academy  gratefully  acknowledges  its  obligations  to  the  Madison  Commer- 
cial Club  and  to  the  members  of  the  Hanover  College  faculty,  especially  to 
Professor  Culbertson,  for  their  generosity  and  thoughtful  courtesies 
which  anticipated  every  w^ant  of  the  excursionists. 
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PRESIDENTS'  ADDRESS. 
The  Indiana  of  Nature;  Its  Evolution. 

By  W.  S.  Blatchley. 

Afar  out  in  the  limitless  realms  of  space  a  planet  moves— propelled 
onward  by  an  unseen,  uncontrollable  force  around  Its  parent  orb,  a  sun. 
For  millions,  perhaps  billions,  of  years,  as  man  counts  time,  that  planet 
has  moved  in  the  same  pathway,  meanwhile  undergoing  most  wonderful 
changes  in  bulk  and  form.  At  first  a  vast,  irregular  mass  of  burning, 
gaseous  matter,  thrown  off  from  that  sun  about  which  It  still  revolves, 
the  planet  gradually  cooled,  condensed,  and  assumed  a  spheroidal  form. 
Its  gaseous  elements  rearranged  themselves  to  form  new  compounds,  at 
first  liquid,  then  solid,  until  in  time  it  came  to  be  a  solid  globe,  or  at  least 
one  with  a  solid  but  uneven  crust.  The  processes  of  cooling  and  contrac- 
tion still  continued.  The  ocean  of  vapor  which  formed  a  large  portion  of 
the  atmosphere  about  the  planet  condensed  and  fell  and  formed  an  ocean 
of  water  which  tilled  the  depressions  In  its  crust.  Above  the  rim  of  this 
ocean  there  showed  in  places  large  areas  of  land— bare  igneous  rock,  abso- 
lutely devoid  of  life— as,  for  millions  of  years,  the  temperature  of  both 
rock  and  ocean  remained  too  high  for  living  things. 

When  the  mean  temperature  of  its  oceanic  waters  by  continued  and 
oft  repeated  evaporation,  cooling  and  condensation,  was  reduced  to  about 
150"  (degrees)  F.,  there  occurred  the  grandest  event  in  the  history  of  that 
planet  In  some  uttknotcn,  unknoitable  manner.  Life  came  to  be.  Within  the 
waters  of  its  ocean  there  was  brought  about  a  combination  of  matter— a 
living  thing— which  could  take  from  the  water  and  from  the  air  above 
certain  elements,  and  by  their  aid  increase  in  size  and  reproduce  Its  kind. 
The  first  lowly  parasites  upon  the  face  or  surface  of  the  planet  were  thus 
aquatic  plants— algw.  fungi  and  kindred  forms.  In  the  course  of  ages 
there  evolved  from  them  other  and  higher  plants  which  could  live  on 
land;  for  the  decay  and  erosion  of  the  igneous  rocks,  added  to  the  remains 
of  the  aquatic  plants  thrown  upon  the  beaches  of  the  ocean,  produced  a 
soil  from  which  the  higher  land  plants  could  derive  a  part  of  their  nour- 
ishment. As  the  centuries  and  the  a>ons  rolled  by,  the  plants— true  para- 
Bites  that   they   were— found   their   way   to   every   part   of   the   planet's 
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surface.  Onto  the  tops  of  the  loftiest  mountains,  into  the  abysses  of  the 
deepest  oceans,  they  made  their  way;  their  province  being  the  conversion 
of  inorganic  matter— earth,  air,  water— into  a  form  of  food  suitable  to  the 
needs  of  a  higher  tj'pe  of  parasite  which  meanwhile  was  coming  into 
existence  upon  the  planet*8  surface.  For,  as  the  temperature  of  the 
ocean  gradually  decreased,  the  Kra  of  Animal  Life  was  ushered  in. 

The  first  animals  on  the  planet  were  also  lowly  aquatic  forms— 
scarcely  differing  from  the  first  plants,  but  possessing  a  freedom  of  mo- 
tion which  enabled  them  to  procure  a  better  supply  of  air  and  water. 
Then,  evolving  into  higher  and  more  varied  forms  as  they  became  adapted 
to  new  environments,  they  spread  far  and  wide  through  ocean's  depths 
and  over  plain  and  mountain,  until  the  whole  surface  of  the  planet  was 
peopled,  too,  by  them.  But,  ever  and  always,  from  the  time  the  first  ani- 
mal came  to  be  upon  that  planet,  until  the  last  one  finally  disappears 
into  the  darkness  of  everlasting  night,  the  growth  of  animal  life  will  de- 
pend upon  liring  food  prepared  by  the  plant— the  motion  of  animal  life 
upon  energy  stored  within  the  cells  of  the  plant. 

That  sun,  which  in  the  beginning  first  cast  off  the  matter  of  which 
the  planet  Is  formed,  still  controls  it— still  rules  over  it  and  its  destinies 
with  an  iron  will.  Both  plant  and  animal  parasite  must  forever  bow 
before  its  power.  Of  the  vast  floods  of  energy  which  stream  forth  from 
that  sun's  disk,  in  the  form  of  heat  and  light,  an  insignificant  fraction 
falls  upon  the  surface  of  Its  satellite.  Of  the  minute  portion  that  the 
planet  thus  arrests,  an  equally  insignificant  part  is  caught  up  by  its  plants 
and  used  directly  in  their  growth.  Yet  the  entire  productive  force  of  the 
living  portion  of  that  planet  turns  on  this  insignificant  fraction  of  an 
Insignificant  fraction. 

The  vegetable  cell  is  thus  a  storer  of  power— a  reservoir  of  force.  It 
mediates  between  the  sun— the  sole  fountain  of  energy— and  the  animal 
life  on  the  planet.  The  animal  can  not  use  an  iota  of  power  that  some 
time,  either  directly  or  indirectly,  has  not  been  stored  In  the  plant  cell. 
Thus,  of  the  two  great  groups  of  parasites  upon  the  surface  of  the  planet, 
the  plant  must,  perforce,  have  preceded  the  animal. 

For  thousands  of  centuries  each  type  of  animal  and  plant  parasite 
upon  that  planet  was  content  if  it  could  secure  food  enough  to  reach  ma- 
turity and  then  a  mate  to  reproduce  Its  kind.  All  the  energies  put  forth 
—all  the  variations  in  organ  and  form— all  the  adaptations  to  modified 
environment— were  but  means  toward  the  better  accomplishment  of  these 
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two  ends.  Sometimes  a  tj-pe  would  reaeb  a  culmination  or  highest  point, 
beyond  which  it  could  not  advance.  Then  a  degeneration  would  occur 
along  side  lines,  or,  in  many  instances,  even  total  extinction  of  the  race  or 
group.  Finally,  after  the  planet  was  hoary  with  age,  a  race  of  animal 
parasites  evolved  from  the  lower  forms,  whose  variations  were  ever  con- 
centrated toward  the  head  or  cephalic  region.  During  untold  ages  their 
brains  slowly  but  surely  increased  in  size  until,  in  time,  they  became 
possessed  of  the  power  of  reason  and  of  abstract  thought.  In  that  age 
the  "prince  of  parasites"  was  born.  From  then  on  he  began  to  rule  not 
only  the  other  animal  and  plant  parasites  about  him,  but  to  discover  and 
control  the  powerful  forces  of  nature,  heretofore  wholly  latent.  As  he 
grew  in  brain  power,  he  grew  in  greed,  in  egoism.  He  came  to  think  that 
the  planet,  on  which  he  was  but  a  parasite,  was  created  for  him  alone; 
that  all  other  plants  and  animals  were  put  there  for  his  especial  benefit, 
though  many  of  them  out-dated  him  l)y  millions  of  years.  He  began  to 
modify  the  surface  of  the  planet  in  all  ways  possible— to  change,  as  it 
were,  its  every  aspect  to  conform  to  his  ideas.  He  imagined,  vain  creat- 
ure that  he  was,  that  he  could  improve  upon  the  works  of  Nature.  In 
time  he  divided  up  the  entire  land  surface  of  the  planet  by  using  some- 
times imaginary  lines  and  again  natural  boundaries.  Acres  and  sections, 
townships  and  counties,  states  and  republics,  kingdoms  and  empires  were 
the  terms  he  used  to  denote  his  subdivisions,  and  over  all  lands,  and  even 
seas,  he  proclaimed  himself  chief  ruler.  For  that  planet  is  the  earth. 
That  "prince  of  parasites"  is  Man. 

To  ,%,350  square  miles  of  the  earth's  surface,  lying  between  the  Imag- 
inary lines  87*  41'  and  41°  46'  north  latitude,  and  between  84°  44'  and 
88**  (i'  west  longitude,  man,  in  time,  gave  the  name  "Indiana."  How 
came  this  area  to  be  where  it  is?  Of  what  kind  of  matter  is  its  surface 
c-omposed?  What  was  Its  condition  at  the  time  of  the  advent  of  the  white 
race?  These  are  questions  which  should  be  of  interest  to  every  resident 
of  the  Hoosier  State. 

The  oldest  known  rocks  on  the  American  continent  are  those  of 
Archjean  Time  laid  down  during  the  Azoic  or  lifeless  jeon  of  the  earth. 
They  are  known  as  the  Laurentlan  System  of  Rocks  and  consist  mainly 
of  coarse  granites,  thick-bedded  gneisses  and  syenites,  serpentines,  schists 
and  l>eds  of  modified  sandstones,  limestones  and  clays.  They  were 
formed  from  the  debris  of  other  rocks  still  older  than  themselves;  these  in 
their  turn  having  been  derived  ages  ago  from  those  original  igneous  or 
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primary  rocks  whose  molten  sands  rose  first  al)ove  tlie  boiling  tloods  and 
cooled  and  crusted  into  a  chaotic  continent.  For  Archivan  lime  com- 
prised those  millions  of  years  which  elapsed  while  the  crust  of  the  earth 
was  cooling  down  to  a  i  oint  where  life  was  possible. 

The  I-aurentian  roclis  are  thus  devoid  of  fossils  or  contain  only  the 
remains  of  the  simplest  atjuatic  forms.  In  North  America  they  com- 
prise the  surface  of  a  vast,  V-shaped  area  of  2,000,000  or  more  square 
miles  which  lies,  filled  with  wild  lakes,  pine  clad,  rugged,  almost  impass- 
able, spread  in  savage  sleep  from  Labrador  to  the  Arctic  Ocean.  This  area 
embodies  the  general  form  of  the  North  American  continent  and  was  the 
nucleus  of  all  the  land  which  was  afterward  added  to  it.  From  these  old 
Laurentian  rocks  came  the  debris  and  sediment  which  was  laid  down  in 
the  bed  of  a  shallow  ocean  to  form  the  first  rocks  comprising  the  surface 
of  what  is  now  "Indiana." 

At  the  close  of  the  Azoic  or  Lifeless  aeon,  during  which  the  Laurentian 
rocks  were  formed,  tlie  Paleozoic  or  ".Kon  of  Ancient  Life"  was  ushered 
in.  At  its  beginning  the  entire  area  of  what  is  now  known  as  Indiana 
was  covered  l)y  a  broad  ocean  which  stretched  far  away  to  the  southwest, 
while  to  the  north  and  northeast  it  extended  beyond  the  present  sites  of 
the  Great  I^akes.  This  ocean  is  known  to  geologists  as  the  "Interior 
Paleozoic  Sea."  Into  it  was  carried  the  sediment  derived  from  the  erosion 
and  destruction  of  the  old  Laurentian  rocks  by  water  and  air,  which 
agencies  then,  as  now,  were  ever  at  work.  The  Potsdam  sandstone  of  the 
Cambrian  era,  which  probably  underlies  the  Trenton  limestone  of  the 
Lower  Silurian  l>eneath  the  greater  portion,  if  not  all,  of  Indiana,  was 
one  of  the  first  strata  to  be  laid  down  in  this  sea.  But  as  none  of  the 
surface  of  Indiana  is  represented  by  the  Potsdam  stone,  it  will  be  passed 
with  this  mere  mention. 

Following  the  Cambrian  came  the  second  grand  sub-division  of  Paleo- 
zoic Time,  the  so-called  Ix)wer  Silurian  or  Ordovician  Age.  At  its 
beginning  the  sea  covering  Indiana  and  the  area  to  the  north  and  east 
was  of  course  more  shallow,  as  l.iXK)  feet  or  more  of  Potsdam  sandstone 
had  been  deposited  on  its  floor.  The  first  great  stratum  of  Ordovician 
rock  to  be  laid  down  in  this  sea  which  is  of  interest  to  us  was  the 
Trenton  limestone,  which,  during  the  past  two  decades,  has  become  so 
noted  in  Indiana  as  the  source  of  natural  gas  and  crude  petroleum. 

It  is  a  well  known  geological  fact  that  most,  if  not  all,  limestones  owe 
their  origin  to  the  presence  of  minute  organisms  in  the  water  in  which 


Digitized  byLjOOQlC 


37 

the  limestone  was  formed.  The  animals  from  whose  remains  the  Trenton 
limestone  was,  for  the  most  part,  derived,  were  probably  very  low  forms 
—the  polyps  and  bryozoans  of  the  ancient  Silurian  seas.  In  untold  num- 
bers they  existed,  and  the  carbonate  of  lime,  which  makes  up  8()  per 
cent,  of  the  unmodified  Trenton  rock.  Is  largely  the  remains  of  their 
secretions  and  incrustations.  Associated  with  these  lower  forms  were 
myriads  of  higher  ones— crinoids,  brachiopods,  trilobites,  gastropods  and 
even  fishes.  The  presence  of  such  swarms  of  animal  life  made  necessary 
the  existence  of  an  abundance  of  plants;  since  the  plant  must  ever  pre- 
cede the  animal  and  gather  for  the  latter  the  energy,  and  form  for  it  the 
food— the  living  protoplasm— necessary  to  its  existence.  These  plants 
were  mostly  marine  algae  or  seaweeds  and  fucoids,  though  doubtless 
many  other  forms  existed  of  which  no  remains  have  been  preserved  in 
the  rocks  of  that  age. 

The  Trenton  limestones  were  evidently  formed  in  rather  clear  waters, 
at  moderate  depths.  Near  the  bottoms  of  these  shallow  seas  great  beds  of 
calcareous  sediment  were  gradually  collected,  and  were  swept  to  and  fro 
by  the  tides  and  currents.  Rivers  from  the  older  Cambrian  rocks 
brought  down  their  eroded  particles  and  added  to  the  thickness  of  the 
ocean  floor.  Within  these  beds  of  sediment  both  plants  and  animals 
found  a  grave— their  bodies  in  vast  numbers  being  buried  beneath  the 
slowly  accumulating  deposits  of  centuries.  Once  buried  in  such  deposits, 
they  did  not  decay,  as  do  animals  on  laud,  because  by  the  waters  above 
and  the  calcareous  ooze  around  them,  they  were  shut  off  from  free  oxy- 
gen, which  is  the  chief  agent  in  decay.  Gradually  this  ooze  or  fine  sedi- 
ment was,  by  the  agency  of  the  sea  water,  cemented  and  consolidated  into 
limestone.  In  this  manner  that  great  layer  of  Trenton  rock  which  under- 
lies at  variable  depths  the  whole  of  Indiana,  was  formed.  From  it  has 
been  derived,  directly  or  indirectly,  more  wealth  than  from  any  other 
one  formation,  either  underlying  or  forming  a  portion  of  the  surface  of 
the  State. 

In  time  the  waters  of  the  ocean  containing  this  vast  stratum  of 
Trenton  limestone,  with  its  enclosed  accumulations  of  undecayed  plants 
and  animals,  l>ecaHie  turbid,  and  instead  of  calcareous  sediment,  depos- 
ited mud  and  clayey  sediment  in  thick  beds  on  top  of  the  limestone  strata. 
These  deposits  of  mud  and  silt  were  afterward,  by  later  deposits,  com- 
pressed into  the  fine-grained,  impervious  Utica  shale,  100  to  300  feet  in 
thickness,  which  thus  effectually  sealed  the  Trenton  limestones  and  so 
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retained  within  them  the  oil  and  gas  derived  from  their  enclosed  organic 
remains.  This  oil,  and  its  more  volatile  portion,  the  natural  gas,  was  not 
formed  in  a  short  time,  but  Is  the  result  of  a  slow  decomposition  or  de- 
structive distillation,  carried  on  through  thousands  of  centuries.  Ac- 
cumulating in  vast  reservoirs -the  more  porous  portions  of  the  Trenton 
limestone  or  mother  rock— it  there  remained  until  man  came  with  his 
iron  drill  and  furnislied  a  vent  through  which  it  could  rise.  Ihen  by 
combustion  he  caused  it  to  yield  up  the  stored  energy,  conserved  since 
the  sun's  rays  fell  on  the  plants  of  the  old  Silurian  seas. 

After  the  Utica  shale  had  been  laid  down  as  a  thick,  Impervious  cover 
above  the  Trenton  limestone,  there  followed  the  Hudson  River  epoch 
during  which  200  to  GOO  feet  of  alternating  beds  of  shale  and  limestone 
were  deposited  in  the  old  sea  bottom  where  now  is  Indiana.  These  form 
the  uppermost  division  of  the  Lower  Silurian  age.  During  the  myriads 
of  years  necessary  to  their  deposition  marine  forms  were  excessively 
abundant  and  the  advancement  in  the  scale  of  animal  life  was  corre- 
spondingly gi*eat.  All  the  principal  groups  of  marine  invertebrates  which 
came  Into  existence  during  the  Trenton  epoch  were  represented,  but  the 
species  were  widely  different.  In  addition  to  life  In  the  sea,  there  came 
also  to  be  life  on  land.  Acrogenous  plants— forerunners  of  the  ferns  and 
mosses— harbingers  of  the  vast  forests  of  future  centuries— came  into 
being  along  the  moist  waterways  of  the  growing  continent,  while  insects, 
the  first  winged  creatures,  began  to  traverse  the  air. 

As  yet  no  part  of  Indiana  was  above  old  ocean's  level,  but  at  the  close 
of  the  Ordovician,  after  the  Hudson  River  limestones  and  shales  had 
been  laid  down,  a  great  upheaval,  caused  by  some  subterranean  force, 
brought  above  the  sea  a  large  island  of  Ordovician  rock  which  ever  since 
has  been  dry  land.  This  upheaval  w^as  greatest  over  the  point  where 
Cincinnati,  Ohio,  is  now  located,  and  the  "Cincinnati  Uplift"  is  the  name 
given  by  geologists  to  the  Island  and  the  broad  belt  of  shallowly  sub- 
merged land  which  extended  from  its  northern  shore  in  a  northwesterly 
direction,  diagonally  across  the  area  of  the  future  Indiana.  The  main 
portion  of  that  island  comprised  the  southwestern  corner  of  w^hat  is  now 
Ohio  and  a  part  of  northeastern  Kentucky.  It  also  included  a  small  part 
of  what  is  now  Indiana  and  formed  the  first  and  oldest  portion  of  the 
surface  of  our  State.  The  area  whose  surface  rocks  belong  to  this 
Hudson  River  fornintion  comprises  part  or  all  of  Wayne,  Union,  Fayette, 
Franklin,   Dearijorn,   Ripley,   Ohio,   Switzerland  and   Jefferson   counties. 
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Over  this  area  the  exposed  rocks  are  composed  of  a  series  of  bluish,  thin- 
bedded  limestones  intercalated  with  bluish-green  limey  shales,  while  at 
the  top  are  massive  sandy  limestone  beds  of  a  brownish  color  The  shales 
%3re  soft,  easily  weathered  and  very  fosslliferous,  while  the  bluish  lime- 
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Stones  are  in  places  largely  composed  of  fossils.  As  a  part  of  an  island, 
therefore,  upheaved  from  the  Ordovician  seas,  was  the  first  born  land  of 
Indiana;  and  to  that  little  corner  all  other  portions  of  our  noi>le  State 
were  added  in  their  turn  by  the  workings  of  nature's  forces  during  after 
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At  the  end  of  the  Ordovician  or  beginning  of  the  Upper  Silurian  age, 
the  Interior  Paleozoic  Sea  had  greatly  diminished  in  area.  A  broad  belt 
of  land  liad  l>een  added  to  the  southern  border  of  the  old  Laurentian  crest, 
especially  over  what  is  now  Wisconsin  and  a  portion  of  northern 
Illinois;  while,  extending  from  what  is  now  Labrador  down  to  Georgia, 
was  another  broad  belt,  following  the  general  trend  of  the  present  Alle- 
ghany mountains.  By  the  raising  of  se\eral  large  islands  above  its  sur- 
face at  the  time  of  the  Cincinnati  Uplift,  aided  by  the  broad  belt  of 
shallowly  submerged  land  already  noted,  the  area  of  the  Interior  Sea  was 
still  further  diminished  and  to  that  portion  covering  what  is  now  the 
northeastern  part  of  Indiana-  and  the  greater  part  of  Ohio,  West  Virginia, 
New  York  and  Pennsylvania,  the  name  of  **Ea8tem  Interior  Sea"  is  given. 
This  was  simply  a  great  bay  or  eastward  extension  of  a  greater  *'Central 
Interior  Sea"  which,  at  that  period,  covered  most  of  Indiana,  southern 
Michigan,  Illinois  and  a  large  portion  of  the  present  United  States  west  of 
the  Mississippi  River.  The  most  northeastern  limits  of  the  Eastern  In- 
terior Sea  were  the  present  sites  of  Albany  and  Troy,  New  Yorlj.  The 
rock-making  material  which  was  deposited  on  the  floor  of  both  it  and  the 
Central  Interior  Sea  was  derived  in  part  from  the  land  along  their  bor- 
ders, but  mainly  from  the  limey  secretions  of  the  life  within  their  waters. 
The  dry  land  draining  into  them  was  small  in  area  and  hence  there  were 
only  small  streams  for  the  supply  of  sediments.  Yet,  in  the  course  of 
countless  years,  sutlicicnt  material  was  deposited  to  form  the  thick  layer 
of  Niagara  limestone  which  now  forms  the  surface  rock  over  much  of 
northern  and  eastern  Indiana. 

*  The  epochs  of  the  Upper  Silurian  age,  as  represented  in  Indiana,  are 
three  in  number,  viz.,  the  Clinton,  the  Niagara  and  the  Water  Lime,  or 
Lower  Helderberg.  Each  is  represented  by  its  characteristic  rocks,  bear- 
ing the  peculiar  fossils  of  Its  time.  The  Clinton  epoch  is  represented  in 
the  State  by  a  close-grained,  salmon-colored  limestone,  varying  in  thick- 
ness from  a  few  inches  only  to  al)OUt  seven  feet.  It  outcrops  in  a  very 
narrow  strip  along  the  w^estern  edge  of  the  area  of  the  Hudson  River 
limestone,  already  mentioned  as  the  oldest  rock  in  Indiana,  and  overlies 
that  formation  beneath  the  surface  of  at  least  the  eastern  third  of  the 
State.  It  has  no  economic  importance  and  serves  only  as  a  line  of  de- 
marcation separating  the  older.  Silurian  rocks  from  those  great  beds  of 
Niagara  limestone  which  were  afterward  laid  down  in  the  Upper  Silurian 
seas. 
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At  the  beginning  of  the  Niagara  epoch  the  waters  of  the  Central  and 
Eastern  Interior  Seas  were  laden  with  sediment  and  iH'ds  of  bluish-green 
shales,  known  as  the  Niagara  shales,  and  varying  in  thielxness  from  tvvo  to 
forty  feet,  wei^  tirst  laid  down.  Owing  to  gradual  changes  in  the  level  of 
the  sea  bottom,  and  a  consequent  shifting  of  its  tides  and  currents  a 
clearer,  tleeper  water  then  resulted,  within  whose  depths  tliere  existed  life 
of  great  variety.  Corals  and  bryozoans  were  especially  represented,  and 
from  their  remains  and  those  of  other  marine  forms  were  gradually  con- 
structeil  those  beds  of  gray  and  buff  Niagara  limestone,  varying  In  thick- 
ness from  liX)  feet  along  the  Ohio  River  to  440  feet  in  the  northern  and 
northwestern  portions  of  the  State. 

Near  the  close  of  the  Niagara  epoch  a  gradual  uprising  of  a  portion  of 
the  Eastern  and  Central  Interior  Seas  took  place.  From  their  bottoms 
there  emerged  a  long  peninsula-like  strip  of  land,  whose  general  trend 
was  northwest  and  southeast.  In  the  former  direction  it  was  imperfectly 
attached  to  those  portions  of  Wisconsin  and  Illinois  which  had  come  into 
existence  during  the  Ordovician  era.  At  its  lower  extremity  it  merged 
with  that  old  ishind  of  the  Cincinnati  l^plift  wliich  had  formed  tlie  tirst 
land  of  our  present  State.  The  surface  rocks  of  the  nortlnvestern  corner 
of  Indiana,  a  narrow  and  probal)ly  interrupted  strip  extending  diagonally 
across  the  State,  a  wide  area  in  the  central  tliird  and  a  narrower  southern 
prolongation  along  the  western  holder  of  tlie  pre-existing  Hudson  River 
group,  were  thus,  for  the  first  time,  brought  al:ove  the  level  of  the  sea. 

It  appears  that  the  force  which  caused  this  upraising  of  the  Niagara 
sea  floor  was  more  pronounced  at  certain  points  than  at  otliers,  and  so 
caused  a  number  of  dome-like  ridges  or  crests  reseml)ling  true  uplieavals 
in  the  Niagara  beds.  These  domes  are  present  in  an  area  extending  from 
the  Illinois  line  in  Newton  County,  through  the  I'pi>er  Wabash  Valley 
nearly  to  the  Ohio  line,  being  especially  prominent  near  Wal)ash.  Delphi, 
Monon,  Kentland  and  other  points  in  the  region  mentioned.  In  tliem  the 
Niagara  strata,  elsewhere  nearly  horizontal,  are  strongly  tilted  and  show 
other  evidence  of  a  true  upheaval.  These  domes  were  at  first  probably 
small  islands  whose  crests  remained  permanently  above  the  surrounding 
sea.  They  thus  formed,  for  a  long  period,  a  more  or  less  broken  or  inter- 
rupted connection  between  the  larger  area  of  the  Niagara  to  the  south- 
east and  that  area  in  northwestern  Indiana  which  was  from  now  on  a 
part  of  the  continent  proper. 
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The  Water  Lime  and  Lower  Helderberg  are  two  closely  related  lime- 
stones of  the  Upper  Silurian  age  which,  in  Indiana,  so  merge  as  to  be 
dilflcult  to  distinguish.  They  represent  an  epoch  between  that  of  the 
Niagara  liniostone  and  the  lowest  or  oldest  rocks  of  the  Devonian  era. 
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Their  texture  and  composition  shows  them  to  have  been  laid  down  in  very 
shallow  seas  close  into  the  shores  of  the  recently  upraised  Niagara  lime- 
stone. The  Water  Lime  is  an  impure  magnesian  hydraulic  rock,  ranging 
in  thickness  in  Indiana  from  20  to  90  feet.     It  outcrops  near  Kokomo 


Digitized  byLjOOQlC 


43 

where  have  been  found  numerous  fine  examples  of  its  most  characteristic 
fossils— gigantic  crustaceans,  two  feet  or  more  in  length,  closely  related 
to  the  king  cTabs  of  the  present  seas.  Over  the  extensive  mud  flats  of 
the  closing  i>orlod  of  Upper  Silurian  time  they  were  the  undoubted  rulers, 
while  in  the  nearby  waters  sported  descendents  of  those  mail-clad  fishes 
which  first  appeared  in  the  Trenton  period  of  the  Lower  Silurian  era. 

The  Lower  Ilelderberg  represents  the  final  epoch  of  Upper  Silurian 
time.  In  Indiana  its  rocks  form  a  buff  to  gray  cherty  limestone,  25  to  250 
feet  in  thickness  and  often  irregular  and  uneven  in  its  bedding.  It  di- 
rectly overlies  the  Niagara  limestone  where  the  Water  Lime  is  absent. 
Outcrops  occur  at  Logansport  and  other  points  to  the  northwest,  and 
drill  holes  sunk  for  oil  and  gas  show  that  it  probably  forms  a  portion  of 
the  surface  rock  beneath  the  deep  drift-covered  area  of  the  northern  third 
of  the  State. 

The  advance  in  life  during  the  Upper  Silurian  era  was  not  propor- 
tionally as  great  as  that  of  the  preceding  age.  The  earliest  of  Arachnids, 
the  scorpions,  came  to  be,  their  first  remains  being  in  the  Water  Lime, 
showing  that  they  were  neighbors  of  the  giant  Eurypterid  crustaceans. 
Cockroaches  and  progenitors  of  dragonfiies  were  also  present,  but  re- 
mains of  other  terrestrial  forms  are  few  or  lacking.  Among  marine 
invertebrates,  Cephalopods  reached  the  acme  of  their  development,  the 
gigantic  Orthoceratites  of  this  group,  whose  remains  are  so  common 
in  the  Niagara  limestones  of  Wabash  and  adjoining  counties,  being 
worthy  of  especial   mention. 

We  have  seen  that  ])y  the  beginning  of  the  Devonian  Age  or  Era, 
which  succeeded  that  of  the  ITpper  Silurian,  the  waters  of  that  great 
bay  known  as  the  Eastern  Interior  Sea,  had  become  farther  separated 
from  those  of  the  Central  Interior  Sea  by  the  uprising  of  the  Niagara 
limestone  area  of  eastern  Indiana  and  western  Ohio,  and  also  by  the 
deposition  along  the  margin  of  this  formation  of  the  sediment  comprising 
the  Water  Lime  and  Lower  Ilelderberg  limestones.  A  probable  connec- 
tion still  existed  between  the  waters  of  these  two  basins  across  the 
broken  or  interrupted  strip  connecting  the  main  body  of  Niagara  lime- 
fltone  in  eastern  Indiana  with  the  main  land  area  of  the  same  formation 
in  northwestern  Indiana  and  northern  Illinois. 

The  Devonian  rocks  of  Indiana  may  be  roughly  classed  as  represent- 
ing two  great  epochs,  the  Corniferous  and  the  Genesee,  the  former  being 
represented  by  beds  of  more  or  less  pure  limestone,  ranging  up  to  55 
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feet  in  thickness;  tlie  latter  by  beds  of  black  or  brownish  bitumiuous 
shales,  which  reach  a  known  maximum  thickness  of  195  feet.  The 
waters  In  which  the  materials  of  the  Corniferous  limestone  were  depos- 
ited were  clear  and  comparativelj-  pure,  and  in  them  sponjres.  corals, 
crinoids,  trilobites  and  lower,  animal  forms  existed  in  great  profusion, 
From  the  lime  secreted  by  these  marine  forms  the  upper  and  purer  beds 
of  the  Corniferous  rock  are  mainlj'  composed.  The  great  abundance 
of  coral  life  during  the  period  is  grandly  shown  at  the  Falls  of  the 
Ohio,  opposite  Louisville,  Kentucky,  where  the  Corniferous  beds  have 
a  notable  outcrop.  Here  "the  corals  are  crowded  together  in  great  num- 
bers, some  standing  as  they  grew,  others  lying  in  fragments,  as  they 
were  broken  and  heaped  up  by  the  waves;  branching  forms  of  large 
and  small  size  being  mingled  with  massive  kinds  of  hemispherical  and 
other  shapes.  Some  of  the  cup  corals  are  six  or  seven  inches  across 
at  the  top,  indicating  a  coral  animal  seven  or  eight  inches  in  diameter. 
Hemispherical  compound  corals  occur,  Ave  or  six  feet  in  diameter.  The 
various  coral-polyps  of  the  era  had,  beyond  doubt,  bright  and  varied 
coloring  like  those  of  the  existing  tropics;  and  the  reefs  formed  there- 
fore a  brilliant  and  almost  interminable  flower  garden." 

Near  the  close  of  the  Corniferous  epoch  deposits  of  silt,  mud  and 
sand  began  to  becloud  the  clear  waters  and  put  an  end  to  the  life  of 
many  marine  forms.  The  upper  beds  of  rock  then  laid  down,  known 
as  the  Hamilton,  contain  in  places  quite  a  percentage  of  magnesia  and 
clay,  and  embody  those  vast  deposits  of  hydraulic  limestone  which,  in 
southern  Indiana,  have  been  so  extensively  used  in  making  natural  rock 
cement. 

The  Corniferous  rock,  when  raised  above  the  surface  and  added  to 
the  pre-existing  land  of  the  State,  formed  along  the  western  margin 
of  the  latter  an  irregular  strip  5  to  40  miles  in  width,  extending  from 
the  present  bed  of  the  Ohio  River  at  Jeffersonville  northward  to  the 
present  sites  of  Logansport  and  Monticello.  North  of  the  Wabash  it 
has  been  found  to  be  the  surface  rock  in  a  number  of  the  deep  bores 
sunk  for  oil,  but  on  account  of  the  thick  mantle  of  overlying  drift,  its 
exact  limits  are  unknown.  It  is  probable,  however,  that  at  the  close 
of  the  Corniferous  epoch  a  strip  20  miles  or  more  in  average  width 
and  extending  nearly  across  the  State  was,  in  this  region,  raised  above 
the  floor  of  the  old  Devonian  sea,  to  become  a  part  of  the  permanent 
land  of  the  future  State. 


Digitized  by  VjOOQIC 


45 

Dunii;x  tlie  latter  part  of  the  Devonian  Era  those  lowly  acrogenous 
plants  known  as  Khizoearps  flourished  in  vast  numbers  in  the  fresh 
waters  and  bracldsh  marshes  of  the  time,  and  their  spores  by  count- 
less millions  of  tons  were  carried  out  as  sediment  into  the  surrounding 
seas.  iMiugling  witli  the  mud  and  silt  and  sand,  brought  down  by 
erosion  from  the  rapidly  increasing  land  surface,  tliey  formed  those 
vast  mud  flats  which  have  since,  by  age  and  pressure,  been  consolidated 
into  the  thick  lieds  of  lirown  and  black,  linely-laminated  shales  which 
form  the  rocks  of  the  Genesee  epocli  in  Indiana.  At  New  Allmny  the 
outcrops  of  this  shale  are  1^)4  feet  in  thickness  and  especially  prominent, 
so  that  the  local  name,  "New  Allmny  Idack  sluUe,"  has  lK»en  given 
it  by  geologists  of  the  State.  Along  the  western  edge  of  the  Corniferous 
limt»stone  this  shale  forms  a  continuous  strip,  3  to  35  miles  in  width, 
reaching  from  the  present  site  of  New  Albany  north  and  northwesterly 
to  Delphi  and  Rensselaer.  Over  much  of  this  strip  it  is  covered  by 
a  thick  mantle  of  drift,  but  everywhere  within  the  area  wells  or  the 
eroding  streams  have  proven  it  to  be  tlie  surface  rock.  The  black  shale 
has  also,  by  deep  bores,  tK}en  found  to  be  the  rock  immediately  under- 
lying the  drift  over  much  of  the  area  embraced  within  the  two  northern 
tiers  of  counties  in  the  State.\ 

The  Genesee  shale  is  rich  in  bitumens,  derived  from  the  spores  of 
the  ancient  Rhizocarps,  which  also  gave  it  color.  When  kindled,  it 
will  burn  until  they  are  consumed,  and  it  is  therefore,  by  the  uninitiated, 
often  mistaken  for  coal.  These  bitumens  are,  by  natural  processes,  some- 
times separated  from  the  shale  and  in  the  form  of  gas  or  petroleum 
are  collected  in  reservoirs  in  it  or  in  the  underlying  Corniferous  lime- 
stone. 

During  the  thousands  of  centuries  of  the  Devonian  Period,  a  great 
advancement  took  place  in  the  tlora  and  fauna  of  the  times,  especially 
in  the  vegetation  of  the  land  and  the  development  of  the  higher  aquatic 
vertebrates.  Among  the  acrogens  growing  on  land,  ground  pines,  tree 
ferns  and  equiseta  or  horse-tails  came  into  existence  and  flourished 
in  vast  numbers.  Their  remains  are  often  found  in  the  Corniferous 
limestone,  into  the  sediment  of  which  they  were  drifted  and  preserved. 
The  first  Phanerogams,  conifers  of  the  yew  and  cycad  families,  were 
also  evolved,  their  leaves  .and  branches  being  found  in  the  upper  or 
Hamilton  beds  of  the  Corniferous  epoch.  As  the  land  plants  increased 
in  number  and  variety.  Insect  life  became  more  varied  and  numerous. 
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Mayflies  abounded  and  the  first  musicians  of  the  earth  appeared  in 
the  form  of  Orthopterans  which,  by  means  of  their  shrilling  organs, 
enlivened  the  solitudes  of  the  strange  old  Devonian  forests  with  their 
love  calls  and  wooing  notes.     Among  fishes,  the  Ganoids  and  Selachians, 
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of  which  our  gar-pikes,  sturgeons  and  sharks  are  degenerate  descendants, 
reached  the  acme  of  their  development;  while  gigantic  species  of  Dip- 
noans  or  lung-fishes,  now  only  represented  by  the  dog-fish  or  **John 
A.  Grindle,"  abounded  in  the  bays  and  bayous  about  the  ancient  Genesee 
flats. 
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At  the  beginning  of  the  Lower  or  Sub-Carboniferous  Era,  which 
followed  the  Devonian  in  regular  sequence,  we  find  more  than  half 
of  Indiana  above  the  level  of  the  sea.  By  the  deposition  and  subsequent 
raising  of  the  roclis  of  the  Corniferous  and  Genesee  epoch?,  the  gap 
between  the  large  area  of  Niagara  limestone  in  the  eastern  part  of 
the  State  and  the  mainland  to  the  northwestward  had  been  filled  and 
that  portion  of  the  future  Indiana  became  for  the  first  time  a  part  of 
the  slowly  growing  North  American  continent.  The  roclss  which  were 
afterward  added  on  its  western  side  were  deposited  on  the  sloping  floor 
of  the  Central  Interior  sea  which  stretched  far  away  to  the  southwest, 
and  they  consequently  have  a  notable  dip  in  that  direction. 

The  lowermost  stratum  of  the  Sub-Carboniferous  roclis  in  Indiana  is 
a  thin  but  very  persistent  bed  of  greenish  limestone,  liuown  as  the  Rock- 
ford  Goniatite  limestone.  It  is  but  about  two  feet  in  thickness  at  its 
most  notable  outcrops,  and  hence  forms  but  a  very  narrow  area  of 
the  surface  rocks  of  the  State.  It  serves  well,  however,  as  a  line  of 
demarcation  separating  the  Upper  Devonian  shales  from  the  thick  beds 
of  Knobstone  which  represent  one  of  the  early  and  important  epochs 
of  Lower  Carboniferous  time. 

These  Knolistone  rocks  consist  at  the  base  of  a  series  of  soft,  bluish 
shales,  which  gradually  become  more  arenaceous  or  sandy,  until  toward 
their  western  horizon  they  merge  into  massive  beds  of  impure  grayish 
sandstone.  The  formation  ranges  in  known  thickness  from  440  to  C50 
feet.  The  name  **Knobstone"  was  first  given  it  by  that  eminent  geol- 
ogist, David  Dale  Owen,  because  its  siliceous  strata  weather  into  those 
peculiar  conical  "knobs"  or  hills  which  arc  so  prominent  a  feature 
of  the  topography  in  the  southern  omglaciated  portion  of  its  area.  By 
the  deposition  and  upraising  of  the  Knobstone  a  strip  of  territory,  3 
to  38  miles  In  width,  extending  from  the  Ohio  River  southwest  of 
New  Albany  north  and  northwesterly  to  a  point  a  few  miles  south 
of  the  present  site  of  Rensselaer,  Jasper  County,  w^as  added  to  the 
existing  land  of  the  future  State.  Deep  bores  have  also  shown  the 
Knobstone  to  immediately  underlie  the  drift  in  a  strip  of  varying  width 
along  the  extreme  northern  border  of  the  State.  By  its  deposition 
and  subsequent  upraising  over  this  area,  all  of  the  northeastern  portion 
of  the  State  became  for  the  first  time  dry  land,  and  the  waters  of  the 
Eastern  Interior  Sea  were  forever  banished  frgm  the  future  Indiana. 
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Over  much  of  the  northern  pnrt  of  its  main  area  in  Indiana,  tlie 
Knobstone  is  at  present  more  or  less  covered  by  glacial  debris,  its  strut  a 
being  exposed  only  in  the  stream  valleys.  The  shales  of  the  basal  or 
eastern  third  of  its  unglaciated  portion  are  excellently  adapted  to  the 
making  of  vitrified  wares,  as  paving  brick,  sewer  pipe,  etc.,  as  well 
as  for  the  clay  ingredient  of  Portland  cement;  though  as  yet  their  pos- 
sibilities of  service  for  these  products  have  been  largely  ignored. 

Following  the  Knolistone  epoch  came  that  of  the  Lower  CarlMjnifer- 
ous  limestones.  Four  distinct  horizons  of  these  limestones  are  recogr- 
nlzed  In  Indiana,  viz.,  the  Harrod.sburgh,  Bedford,  Mitchell  and  Huron, 
in  the  order  named;  each  representing  a  distinct  period  of  deposition 
in  the  slowly  retreating  Central  Interior  Sea.  Their  total  thickness  is 
nearly  0(K>  feet,  and  together  they  form  the  surface  rocks  over  an  area 
40  miles  wide  on  the  Ohio  River,  but  which  gradually  narrows  north- 
ward until  it  disappears  l>eneath  the  drift  in  the  vicinity  of  Crawfonls- 
rille,   Montgomery  County. 

Of  the  four  horizons  that  of  the  Bedford  is  by  far  the  most  noted, 
since  from  it  is  obtained  that  famous  Bedford  or  Indiana  oolitic  lime- 
stone which  is  now  widely  recognized  as  the  finest  building  stone  on 
the  continent  of  America.  It  is  mainly  composed  of  the  globular  shells 
of  microscopic  foraminifera  or  Rhizopods- minute  one-i'dhnl  animal  or- 
ganisms—which must  have  swarmed  in  untold  myriads  in  the  sea  waters 
of  the  time.  The  shells  or  cell  walls  of  these  animals  were  composed 
of  a  very  pure  carbonate  of  lime,  and  when  they  died  and  sank  on 
the  old  sea  bottom  these  shells  were  cfuiented  together  by  the  same 
material.  Under  the  lens  they  rcsemlde  a  mass  of  fish  eggs  soldered 
together,  hence  the  name  "oolitic,"  meaning  *'like  an  egg.'*  The  Bedford 
stone  is  noted  among  architects  for  its  strength  and  durability,  and 
for  the  ease  with  which  it  may  be  sawed  or  carved  Into  any  desired 
form.  For  many  years  it  has  ranked  as  one  of  the  principal  natural 
resources  of  the   State. 

The  **Mitchell  limestone"  overlying  the  o<>litic  is  composed  of  a  series 
of  close-grained  limestones,  shales  and  cherts.  Its  outcrop— 5  to  30 
miles  in  width— Is  a  fairly  level  plateau  which  is  pitted  with  a  great 
number  of  sink  holes,  many  of  which  form  the  openings  into  under- 
ground caverns  and  the  l)eds  of  subterranean  streams.  The  thick  beds 
of  Mitchell  limestone,  taken  in  connection  with  the  underlying  Bedford 
and  narrodsburgh  limestones,  afford  a  series  of  rocks  which  are  more 
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or   less  joiuted,    and    there  tore    easily   eroded    by   underground    waters. 
As  a  result,  large  caves,  some  of  them  possessing  great  vaulted  rooms, 
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deep  pits,  high  waterfalls  and  streams  of  water  large  enough  to  allow 
the  ready  passage  of  a  boat,  are  found  throughout  this  area.  All  of 
these  caves  are  due  to  the  action  of  water— that  greatest  of  nature's 
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solvents  and  abraders— its  work  of  a  day,  a  year,  a  centurj',  upon  the 
solid  limestone  not  appreciable  to  the  eye— yet  by  slow  unceasing  action 
through  the  ages  which  have  elapsed  since  that  limestone  was  raised 
above  the  sea,  it  has  carved  every  room  and  passage,  constructed  every 
pillar  and  stalagmite  existing  beneath  the  surface  of  southern  Indiana. 

The  Huron  limestone  or  Huron  group  of  rocks  represents  in  Indiana 
the  latest  epoch  of  the  I^wer  Carlwniferous  Era.  It  is  composed  of 
three  beds  of  limestone  with  two  intervening  beds  of  sandstone,  their 
combined  thickness  being  al)out  150  feet.  The  sandstones  carry  in  places 
concretions  of  iron  ore  and  thin  beds  of  coal,  the  latter  being  the  fore- 
runners or  harbingers  of  those  vast  veins  of  stored  energy  which.  In 
southern  Indiana,  represent  the  Carboniferous  and  final  era  of  Paleozoic 
time. 

The  Carboniferous  Era  is  noted  as  one  of  gentle  oscillations  In  the 
surface  of  those  shallow  seas  bordering  the  land,  these  "causing  suc- 
cessive more  or  less  wide  emergencies  and  submergencies.  the  former 
favoring  the  growth  of  boundless  forests  and  jungles,  the  latter  burying 
the  vegetable  debris  and  other  terrestrial  accumulations  beneath  fresh 
water  or  marine  deposits." 

During  the  era,  that  cryptogamous  land  vegetation  which  had  sprung 
into  existence  In  the  Devonian  Era,  advanced  with  wonderful  strides. 
The  temperature  was  mild;  tne  atmosphere  moist  and  heavy  laden  with 
carbon  dioxide.  As  a  result  the  vast  lowland  marshes  were  overgrown 
with  great  trees  of  Siglllaria,  Lepidodendron  and  Calamltes;  while  at 
their  l)ase  grew  dense  thickets  of  fern  underbrush,  inhabited  only  by 
insects  and  amphibians.  For  the  first  examples  of  the  latter  evolved 
during  this  period  from  some  mud-loving,  fish-like  creature.  No  flow- 
ering plant  had  as  yet  unfolded  its  petals.  No  bird  had,  as  yet,  winged 
its  way  through  the  buoyant  air.  No  mammal  was,  as  yet,  a  denizen 
of  earth  or  sea.  Those  dim  watery  woodlands  were  flowerless,  fruit- 
less, songless,  voiceless,  unless  the  occasional  shrill  of  a  cricket  or  grass- 
hopper could  be  called  a  song.  Yet  in  the  cells  of  the  semi-aquatic 
plants  and  trees  of  those  old  forests  there  was  stored  that  heat  which 
was  destined  in  after  ages  to  be  freed  by  man  and  used  in  doing  the 
work  of  the  world. 

The  rocks  laid  down  during  this  era  were  alternating  beds  of  sand- 
stone, shale,  clay  and  limestone  with  occasional  beds  of  compressed 
vegetation   which,  during  after  centuries,   has  been  changed   into  coal. 
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The  basal  formation  of  the  Carboniferous  Kra  in  Indiana,  as  generally 
elsewhere.  Is  a  bed  of  coarse-jecrained  sandstone,  l«nown  as  the  Mansfield 
sandstone  or  **Mill8tone  Grit."  It  has  a  total  thickness  of  15()  feet 
and  forms  the  surface  rock  over  a  strip  2  to  22  miles  in  width,  extending 
from  the  northern  part  of  Warren  County  in  an  east  of  south  direction 
to  the  Ohio  River,  a  distance  of  175  miles.  In  Martin  and  Orange 
counties  it  occurs  with  an  even,  sharp  grit,  furnishing  a  most  excellent 
material   for  whetstones   and  gi'indstones. 

Above  this  sandstone  are  the  Productive  and  BaiTen  Coal  Measures, 
which  comprise  7.50<)  scjuare  miles  of  the  land  surface  of  the  State. 
At  the  time  of  their  deposition  or  formation  the  area  which  they  cover, 
as  well  as  a  large  part  of  Illinois,  was  a  great  basin  or  depression, 
but  little  above  the  level  of  the  sea,  and  surrounded  on  every  side  ex- 
cept the  southwestern  by  the  higher  lauds  of  the  older  formations. 
By  successive  alternations  of  upheaval  and  subsidence— carried  on 
through  thousands  of  years— this  depression  was  at  times  an  area  of 
the  southwestern  sea,  again  a  fresh  water  lake,  and  then,  for  a  period,  a 
vast  swamp  or  marsh.  When  raised  high  enough  to  form  a  marsh,  the 
luxuriant  vegetation,  above  mentioned,  sprang  up  from  the  ooze  and  mud 
at  its  bottom,  flourished  for  centuries,  the  newer  growths  springing  from 
between  the  fallen  masses  of  the  older,  as  in  the  peat  bogs  of  today,  and 
80  formed  a  mighty  mass  of  carl)onaceous  material.  By  subsidence,  the 
level  of  the  marsh  was,  in  time,  lowered  until  it  became  a  lake  Into  which 
rivers  from  the  surrounding  highlands  flowed,  bearing  with  them  millions 
of  tons  of  clayey  sediment  and  disintegrated  quartz,  the  remains  of  the 
older  decayed  rocks.  This  sediment  was  spread  out  over  the  mass  of 
submerged  vegetation,  compressing  it  into  the  hard,  mineral  coal;  the 
clayey  sediment  itself  being  in  time  compressed  into  vast  beds  of  shale, 
and  the  particles  of  quartz  Into  sandstone.  In  some  places  a  more  pro- 
longed subsidence  took  place,  sinking  the  floor  of  the  lake  below  the  level 
of  the  sea,  and  allowing  the  waters  of  the  latter  with  their  accompanying 
forms  of  marine  life  to  flow  in.  In  time  l)eds  of  limestone  were  then 
formed  over  those  of  the  shale  or  sandstone,  but  none  of  these  cover  an 
extensive  area  or  are  of  great  thickness. 

After  each  subsidence,  with  its  resulting  beds  of  coal,  shale  and  sand- 
stone or  limestone,  had  taken  place,  an  upheaval  followed.  The  floor  of 
sea  or  lake  was  again  raised  so  near  the  surface  that  the  semi-aquatic 
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vegetation  for  a  new  coal  8oani  could  spring  up  and,  in  time,  tlie  processes 
above  detailed  were  again  undergone.    Such,  in  brief,  was  the  origin  and 


MA 
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formation  of  those  five  great  veins  of  coal  which  form  today  the  chief 
mineral  wealth  of  our  State,  and  of  those  vast  beds  of  overlying  shale 
which,  in  recent  years,  have  come  to  be  used  for  so  many  varied  products. 
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We  have  now  traced  the  growth  of  the  area  comprising  Indiana 
through  Paleozoic  time.  AVe  have  seen  how  that  area  gradually  appeared 
above  old  ocean's  rim.  But  it  was  not  yet  the  '^Indiana  of  Nature"— the 
finished  product  of  the  ages  ready  for  the  advent  of  man.  Centuries  un- 
told had  yet  to  come  and  go  before  it  was  complete— centiu'ies  during 
which  changes  of  momentous  importance  were  to  come  to  pass.  For,  as 
yet,  no  palm,  no  angiosperm  or  floweiing  plant  with  setnls,  no  osseous  or 
common  fish,  no  reptile,  no  bird,  no  mammal  had  come  to  be  upon  the 
surface  of  the  earth.  All  these  were  evolved  from  pre-existing  forms 
during  the  age  or  era  immediately  succeeding  the  Carboniferous  or  final 
period  of  Paleozoic  time.  This  age  is  known  as  that  of  the  Mesozoic  or 
Middle  Time,  represented  by  the  Triassic,  Jurassic  and  Cretaceous  eras. 
For  our  purpose  there  may  be  combined  with  these  eras  tlie  Tertiary  of 
Cenozoic  or  recent  time.  During  the  myriads  of  years  ascribed  to  these 
eras,  while  vast  changes  were  taking  place  in  other  parts  of  the  American 
Continent,  the  surface  of  Indiana  probably  remained  alK)ve  sea  level. 
On  it  there  grew  the  plants  and  over  it  there  doul)tless  roamed,  in  their 
turn,  the  animals  of  each  successive  era,  but  as  its  surface  was  aljove  the 
sea,  they  left  no  fossil  bone  or  footprint  to  tell  us  of  their  presence. 

All  this  time,  however,  the  silent  processes  of  nature  were  unceasing 
in  their  labor,  and  wrought  great  changes  In  the  surface  of  the  future 
State.  Decay  and  erosion  were  in  action  then  as  they  are  today.  Sun- 
shine and  rain,  wind  and  frost,  trickling  rills  and  strong  streams  were 
ever  at  work,  softening  and  sculpturing  and  wearing  down  the  exposed 
rocks,  forming  clays  and  sand  and  gravel  and  bearing  them  away  to  lower 
levels.  At  the  close  of  the  Tertiary  Era,  the  entire  surface  of  what  is  now 
Indiana  resembled  that  of  today  in  the  driftless  area  of  its  southern  part, 
being  cut  up  by  erosion  Into  a  complex  network  of  valleys,  ridges  and 
isolated  hills.  In  certain  portions  of  the  northern  half  great  streams,  of 
which  there  are  now  no  surface  indications,  had  worn  their  channels  a 
half  mile  in  width,  200  feet  or  more  down  into  the  solid  Niagara  lime- 
stone. The  Ohio  River  valley,  a  trench  from  one  to  six  miles  wide  and 
400  feet  deep,  was  mainly  eroded  during  this  period,  as  was  also  the 
greater  portion  of  the  Wabash  Valley,  from  Huntington  to  its  mouth. 
Everywhere  over  the  surface  was  a  thin  soil,  formed  from  decaying  rocks 
and  vegetation,  poorer,  perhaps,  than  much  of  that  which  at  present 
covers  the' surface  of  the  driftless  area,  where  the  underlying  limestones 
and  shales  have  been  the  parent  rock.    In  this  soil  grew  the  cedar  and  the 
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sassafras,  the  willow  and  the  maple,  ihe  oak  and  the  beech,  while  over  Its 
surface  spread  many  of  the  coarser  grasses,  sedges  and  mosses  of  the 
present  day.  , 

During  these  long  periods  of  erosion  and  decay,  mild  climatic  condi- 
tions had  prevailed.    But  near  the  close  of  the  Tertiary  a  change  In  these 
conditions  came  gradually  to  pass— a  change  which  was  most  sweeping 
and  far-reaching  in  its  final  results.     For  some,  as  yet  unknown,  reason, 
the  mean  annual  temperature  of  the  northern  hemisphere  became  much 
lower.    The  climate  of  the  regions  to  the  east  and  south  of  Hudson's  Bay 
became  similar  to  that  of  Greenland  of  loday,  or  even  colder.    The  snow, 
ever  falling,  never  melting,  accumulated  during  hundreds  of  centuries  in 
one  vast  field  of  enormous  thickness.     Near  the  bottom  of  this  mass  a 
plastic,  porous  sort  of  ice  was  gradually  formed  from  the  snow  by  the 
pressure  from  above.     This  Ice  mass  or  glacier  took  upon  Itself  a  slow, 
almost   Imperceptible  motion   to   the   south   or  southwestward,   until  it 
covered  three-fourths  or  more  of  what  is  now  Indiana.     As  it  moved 
slowly  southward  great  masses  of  partly-decayed  rock  and  clay  from 
hillsides  and  jutting  cliffs  rolled  down  upon  it  and  were  carried  on  and 
on  until,  by  the  melting  of  their  icy  steed,  they  were  dropped  hundreds  of 
miles  from  the  parent  ledge.     Large  irregular  masses  of  rock  from  the 
region  in  w^hich  the  glacier  was  formed  were  either  frozen  into  its  nether 
portion  or  rolled  along  beneath  it,  and  as, the  ice  sheet  moved  they  served 
as  great  stone  drags,   grinding  down  and  smoothing  off  the   hills  and 
ridges  and  filling  up  the  valleys,  until  the  irregular,  uneven  surface  of 
the  old  preglacial  rocks  was  planed  and  polished. 

From  the  striae  formed  by  these  imprisoned  boulders  and  from  other 
evidence  which  it  is  difficult  to  otherwise  explain,  it  is  now  believed  that 
there  were  several  distinct  epochs  in  the  glacial  period.  The  great  ice 
sheet,  which  was  at  first  formed,  several  times  advanced  and  as  often— 
by  an  increase  of  the  temperature  of  the  region  which  It  entered— melted 
and  receded;  its  retreat  or  recession  being  each  time  as  gradual  as  its 
advance  had  been.  Like  a  great  army  which  has  attempted  the  invasion 
of  a  country  and  has  been  compelled  to  withdraw,  it  would  again  assem- 
ble Its  forces  and  start  In  a  slightly  different  direction.  But,  perchance, 
before  It  had  reached  the  limit  of  its  former  invasion  a  force  of  circum- 
stances would  render  a  retreat  necessary.  Its  advancing  margin  was  thus 
not  in  a  straight  line,  but  In  lobes,  or  long,  gradual  curves. 
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When  the  fli^t  ice  sheet  reached  its  greatest  advance  into  the  region 
now  comprising  Indiana,  the  ice  "was  at  least  500  or  GOO  feet  deep  over 


;/A 


the  present  site  of  Terre  Haute  and  nearly  us  deep  over  that  of  Indianap- 
olis, and  it  thiclsened  gradually  northward.  If  an  observer  could  have 
stood  on  one  of  the  hills  in  Brown  county  at  that  time,  he  would  have 
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seen  to  the  east  of  him  the  great  wall  of  the  ice  front  extending  south 
toward  Kentuclvy,  while  toward  the  west  it  would  have  been  seen  in  the 
distance  stretchinj?  away  toward  the  southwest.  For  hundreds  of  miles 
to  the  east  and  west,  and  for  2,000  miles  or  more  to  the  north,  the  glaring, 
white  desert  of  snow-covered  Ice,  like  that  seen  in  the  interior  of  Green- 
land by  Xansen  and  Peary,  would  have  appeared,  stretching  away  out  of 
sight,  with  not  a  thing  under  the  sun  to  relieve  its  cold  monotony.*' 

By  the  incursions  of  the  various  ice  sheets  all  the  so-called  "drift 
soils"  of  northern  and  central  Indiana  were  accumulated  where  they  lie. 
Derived,  as  they  were,  in  part,  from  the  various  primary  and  igneous 
rocks  in  the  far  north,  ground  fine  and  thoroughly  mixed  as  they  were  h> 
the  onward  moving  force  of  a  mighty  glacier,  they  are  unusually  rich  in 
all  the  necessary  constituents  of  plant  food.  Principally  to  them  does 
Indiana  owe  her  present  high  rank  as  an  agricultural  state.  All  the 
level  and  more  fertile  counties  lie  witliin  this  drift  covered  area,  and  its 
southern  limit  marks,  practically,  the  boundary  of  the  great  corn  and 
wheat  producing  portion  of  the  State.  But  few  of  the  present  inhabitants 
of  Indiana  realize  how  nmch  they  owe  to  this  glacial  invasion  of  our 
domain  in  the  misty  past.  It  not  only  determined  the  character  of  the 
soil,  tlie  contour  of  the  country  and  the  minor  lines  of  drainage,  but  in 
manifold  other  ways  had  to  do  with  the  pleasure,  the  health  and  the 
prosperity  of  the  present  population. 

Wlien  the  final  ice  sheet  gradually  receded  from  the  area  noAv  com- 
prising Indiana,  the  surface  of  the  glaciated  portion  was  left  t»overed  with 
a  sheet  of  drift  or  till  composed  mainly  of  clay,  gravel  and  boulders,  and 
varying  in  thickness  from  one  to  400  feet  or  more.  Over  the  greater  por- 
tion of  this  area  the  surface  of  the  drift  was  comparatively  level,  but  in 
the  northern  fourth  of  the  State  it  was  in  numerous  places  heaped  up  in 
extensive  ridges  and  hills,  due  to  irregular  dumping  along  the  margins 
and  between  the  lobes  of  the  mHting  ice  sheets.  In  the  hollows  or  low 
places  between  tliose  ridges  and  hills  the  waters  of  the  melting  ice  accu- 
mulated and  formed  those  hundreds  of  fresh  water  lakes  which  are  today 
the  most  beautiful  and  expressive  features  of  the  landscape  in  the  region 
wherein  they  abound.  At  first  all  of  those  yet  in  existence  were  much 
larger  than  now,  while  for  every  one  remaining  a  score  have  become 
extinct. 

A  new  vegetation  soon  sprang  up  over  the  land  left  desolate  and 
barren    by   the    retreating   ice.      The    climate   gradually    became    much 
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warmer  than  it  is  today.  The  great  exi  ause  of  waier  ill  lalces  and  rivers. 
aided  l»y  the  increase  in  temperature,  gave  rise  to  excessive  moisture. 
Fostered  by  the  rich  soil  and  the  mild,  moist  atmospliere,  a  vast  forest 
of  deciduous  trees  spread  over  the  larger  portion  of  our  State.  Through 
this  forest  and  aI)out  the  margins  of  the  lakes  and  marshes  there  wan- 
dered for  centuries  the  mammoth  and  the  mastodon,  the  giant  bison  and 
the  elk,  the  tapir  and  the  peccary,  the  mighty  sloth  and  that  king  of  ro- 
dents, Cnstoroides  ohioensis.  Preying  upon  these  and  smaller  mammals 
were  the  great  American  Hon,  and  tigers  and  wolves  of  mammoth  size. 
The  bones  and  teeth  of  all  of  these  species  of  extinct  animals  have  been 
found  burled  beneath  the  surfaces  of  former  bogs  and  marshes  in  various 
portions  of  the  State.  It  is  not  improbable  that  with  them  was  also  that 
higher  mammal— man— in  all  the  nakedness  of  his  primitive  existence. 
But  oA'er  this  phase  in  the  evolution  of  the  future  Indiana  there  came 
again  a  change,  for  nature  knows  no  such  thing  as  rest.  The  great  rivers 
which  had  borne  south  and  southwestwardly  the  floods  and  debris  of  the 
melting  glaciers  gradually  diminished  in  size  and  filled  but  a  small  por- 
tion of  their  former  valleys.  Extensive  shallow  lakes  In  the  northwestern 
part  of  our  present  area  gave  way  to  marshes  and  these,  in  time,  to  wet 
prairies,  possessing  a  rich  black  soil  derived  largely  from  the  decay  of 
aquatic  vegetation.  The  climate  gradually  grew  less  moist,  more  cool. 
The  mammoth,  the  mastodon  and  contemporaneous  mammals  disappeared, 
and  In  their  stead  came  countless  thousands  of  buffalo  and  deer.  With 
them  came,  too,  that  son  of  Nature— that  descendant  of  the  naked  barba- 
rians of  centuries  before— the  noble  Red  Man.  From  out  of  that  dark 
night  which  hangs  forever  over  all  we  know  or  shall  know  of  early 
America  he  came— a  waif  flung  by  the  surge  of  time  to  these  later  ages 
of  our  own. 

With  the  advent  of  the  Red  Man  the  ''Indiana  of  Nature"  was  com- 
plete, was  perfect.  It  possessed  that  primeval  savage  beauty  of  a  world 
unmarred  by  man.  Lakes,  streams,  forests,  prairies,  stored  fuel,  noble 
game— all  were  here.  For  centuries  the  Indian  lived  in  peace  within  its 
bounds.  The  forest  yielded  him  bear  and  deer— the  prairies,  buffalo  and 
wild  fowl.  On  the  higher  ridges,  overlooking  the  larger  streams  and 
lakes,  he  had  his  principal  village  sites.  Over  their  placid  waters  he 
paddled  his  birch  bark  canoe.  From  their  depths  he  secured  Avith  spear 
and  hook  flshes  sulficient  to  supply  his  needs;  while  the  skins  of  musk- 
rat,   otter   and  beaver   which   he   trapped   al>out   their   marshy    margins 
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furnished  him  protection  against  the  cold.  Through  the  forest  glades, 
when  returning  from  the  chase,  his  cries  of  triumph  were  echoed.  Here, 
In  a  laud  of  plenty,  his  wants  were  few  and  easily  satisfied;  his  ambitions 
lowly,  his  hopes  eternal. 

But  to  this,  as  to  all  things  peaceful,  there  was  an  end.  From  across 
the  seas  came  that  "prince  of  parasites,"  the  white  man— self-styled  heir 
to  all  the  ages— so-called  conqueror  and  civilizer— but  in  reality  the  great- 
est devastator  that  Nature  has  ever  known.  First  as  a  discoverer  came 
he.  Then  as  a  trapper  and  trader  among  the  Indians;  last  as  a  settler  of 
the  future  State.  His  first  permanent  hamlets  or  settlements  were,  like 
those  of  the  Indians,  located  on  the  larger  streams.  From  these  he 
penetrated  farther  and  farther  the  forest,  building  his  cabins  wher- 
ever a  spring  purled  forth  from  a  hillside  to  furnish  water.  In  less  than 
two  centuries— a  mere  second  as  compared  with  those  measureless  eterni- 
ties before  he  came— the  white  man  has  changed  beyond  recognition  the 
^'Indiana  of  Nature."     Only  its  outlines  remain  as  they  were. 

From  its  bounds  he  has  driven  forever  the  buffalo,  bear,  panther,  elk, 
deer,  wild  turkey,  ivory-billed  woodpecker,  paroquet  and  wild  pigeon, 
together  with  the  noble  Red  Man,  the  one-time  contemporary  and  lord  of 
them  all.  From  its  surface  he  has  cleared  that  dense  forest  of  tall  trees— 
of  which  no  domain  could  boast  a  better— leaving  in  Its  stead  a  mere 
remnant  of  what  would  have  been  termed  underbrush  a  century  ago. 
Following  the  felling  of  the  forests  came,  as  a  direct  result,  the  drying  up 
of  springs  and  the  dwindling  to  mere  rivulets  of  former  creeks  and 
streams.  To  gain  control  over  a  few  more  acres  of  mother  earth,  he  has 
dredged  deep  ditches  and  so  lessened  greatly  the  size  or  brought  about 
the  total  extinction  of  90  per  cent,  of  those  crystal  lakes  which  once  gave 
variety  and  beauty  to  the  northern  fourth  of  the  State. 

He  has  caused  the  picturesque  trails  and  woodland  paths  of  the 
Indian  to  disappear,  and  In  tht-lr  stead  we  find,  at  Intervals  of  a  mile  or 
two,  those  broad  unshaded  roadways,  many  of  which  are  floods  of  dust 
In  summer  and  seas  of  mud  In  winter.  As  a  complement  to  these  he  has, 
In  nearly  every  county,  leveled  hills,  filled  up  valleys,  bridged  streams, 
and  stretched  long  bands  of  steel  spiked  to  wooden  ties.  Drawn  by  the 
harnessed  forces  of  Nature,  he  rushes  over  these  at  almost  lightning 
speed;  while  along  them  he  sends,  with  many  a  roar  and  rumble,  those 
necessities  and  luxuries  of  his  artificial  life. 
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Not  content  with  his  destruction  of  the  natural  beauty  of  the  surface 
of  the  State,  he  has  delved  deep  into  its  depths,  in  search  of  those  riches 
of  stored  power,  there  hidden  since  the  sun  gave  up  its  heat  and  light  to 
the  plant  cells  of  the  old  Silurian  seas  and  Carboniferous  marshes.  With 
his  iron  drill  he  sunk,  in  eighteen  years,  ten  thousand  vents  to  the 
Trenton  rock.  Through  these  there  poured  natural  gas  valued,  even  at 
the  extremely  low  price  at  which  it  was  sold,  at  $77,618,189.  So  greedy 
was  he,  so  ignorant  of  the  real  value  of  this  gaseous  fuel  and  the  manner 
of  Its  formation,  so  reckless  in  its  consumption,  that  at  the  end  of  less 
than  a  score  of  years  there  remains  only  the  dregs  of  the  plenty  that 
has  been. 

As  with  natural  gas,  so  with  its  mother  liquid,  crude  petroleum. 
Since  1891.  1(),975  bores  have  been  sunk  within  the  limits  of  the  State, 
for  it  alone.  Through  these  55,172,755  barrels  of  oil,  valued  at  $42,757,- 
834,  have  reached  the  surface.  But  few  j-ears  will  elapse  before  the 
stored  supply  of  it,  too,  will  have  vanished.  A  priceless  gift  of  nature- 
hundreds  of  millions  of  years  In  forming— it  will  be  sacriflcecT  to  the 
greed  of  the  white  man  in  less  than  the  life  of  a  generation  of  his  kind. 

More  valuable  than  either  gas  or  oil,  closer  to  the  surface  and,  there- 
fore, more  easily  secured,  are  those  vast  veins  of  coal  which  underlie 
the  southwestern  area  of  our  State.  For  sixty  years  man  has  sunk  his 
shafts  and  pitholes  to  their  levels,  and  tunneled  miles  along  their  courses, 
until  the  output  has  risen  above  nine  million  tons  per  annum.  Less  than 
two  centuries  will  see  the  end  of  this  stored  fuel,  and  Indiana  will  then 
have  been  raped  of  all  those  riches  which,  in  the  ages  past,  were  formed 
beneath  her  surface. 

But  why  continue?  Examples  manifold  could  yet  be  given  of  the 
changes  wrought  by  man  since  first  he  gave  the  name  Indiana  to  the 
area  in  which  we  dwell— changes  which  one  and  all  have  but  marred  the 
face  of  nature  and  left  everywhere  the  signs  of  his  greed,  his  egoism. 
Only  the  great  blue  ethereal  dome— the  sun  which  shines  and  rules  over 
all— the  moon,  cold  and  lifeless— the  stars,  gleaming  from  their  heights  in 
the  realms  of  space— the  clouds  which  oftentimes  hide  even  these  from 
view— seem  as  they  were  when  the  Indiana  of  Nature  was  first  perfected. 
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A  Preuistoric  Fortification  Near  Madison,  Indiana. 


By  Glenn  Oulbertson. 


On  the  farm  of  Mrs.  James  Snyder  in  Trimble  county,  Ky.,  and  at  tlie 
"^d  of  Broadway  Hollow,  so-called  because  it  is  directly  across  the  Ohio 
river  from  Broadway  in  Madison,  Ind.,  is  located  a  prehistoric  fortifica- 
^^^'    To  a  few  people  in   the  immediate  vicintiy   this   fortification    is 


jr 


WiU  fort. 
I'r  tmb  I  c-  Co, 


'. 


known  as  the  Indian  fort,  but  to  my  knowledge  it  has  never  been  de- 
scribed, although  it  is  one  of  the  most  interesting  remains  of  prehistoric 
people  in  all  that  region. 

The  hills  in  the  vicinity  of  Madison  are  approximately  four  hundred 
feet  above  low  water  level  of  the  Ohio  ri^-er.     They  are  capped  by  the 
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resistant  Niagara  and  Clinton  limestones,  underlaid  by  the  soft  Hudson 
shales.  Hence  bluffs  and  precipitous  slopes  are  not  at  all  infrequent.  The 
fortification,  mentioned,  is  situated  about  a  half  mile  back  from  the  bluffs 
and  steep  slopes  facing  the  Ohio,  and  between  the  two  principal  tribu- 
taries of  tlie  stream  which  occupies  Broadway  Hollow.  These  streams 
have  eroded  deep  but  narrow  valleys  which  in  the  upper  portions  are  en- 
closed in  part  by  perpendicular  cliffs. 

The  fortification,  as  may  be  seen  from  the  map,  is  roughly  triauffular 
in  shape  and  Is  bounded  by  cliffs  some  75  feet  high  near  the  apex  at  the 
north  end.  These  cliffs  become  lower  gradually  as  the  south  side  of  the 
fortification  is  approached.  At  the  southwest  angle  the  height  is  stiU 
some  thirty  feet,  while  at  the  southeast  angle  the  height  of  the  cliff  is 
at  present  not  more  than  eight  or  ten  feet. 

The  npcl«  of  land  bee  ween  the  two  streams  at  the  south  was  fortified 
by  means  of  a  stone  and  earth  wall,  with  a  ditch  or  moat  on  the  outside. 
The  remains  of  the  wall,  except  on  the  steeper  slopes  near  the  ends, 
form  a  mass  of  earth  and  stones  some  ten  feet  wide  at  base  and  three  or 
four  feet  high.  The  ditch  outside  Is  still  six  or  eight  feet  wide  and  has  a 
maximum  depth  of  two  or  three  feet  below  the  original  surface.  The 
wall  was  about  one  hundred  and  twenty  yards  long  and  strongly  curved 
outwards.  The  area  of  the  fortification  proper  is  about  one  and  one-third 
acres,  and  as  the  site  of  the  fort  has  never  been  cleared  of  its  forest 
growth,    it  is  still  covered  with  thick  underbrush  and  small  trees. 

The  fortification  is  admirably  located  for  the  purpose  of  defense.  On 
two  sides  of  the  triangle  it  would  be  almost  impossible  for  an  enemy  to 
enter  the  fort  even  if  undefended,  except,  perhaps,  at  the  southeast  angle, 
where  in  all  probability  a  supplementary  wall  was  built.  The  stone  and 
earth  wall  across  the  neck  may  have  been,  and  probably  was,  surmounted 
by  a  stockade,  as  was  done  in  case  of  many  of  the  prehistoric  fortifica- 
tions in  Ohio.  There  are,  at  present,  however,  no  evidences  of  a  stockade 
visible. 

Of  the  different  kinds  of  prehistoric  fortifications  now  known  and 
recognized,  viz.,  signal  and  observatory  stations,  stockade  forts,  hill  forts 
and  stone  forts,  this  one  should  probably  be  classified  as  a  hill  fort,  and 
was  intended  as  a  place  of  retreat  on  the  approach  of  an  enemy.  The  tribe 
or  clan  using  the  fort  probably  cultivated  the  fertile  bottom  lands  near, 
and  fled  to  the  fort  as  occasion  demanded.    This  fortification  may  have 
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^'^  used  as  an  observatory  and  signal  station,  also,  but  wias  not  one  of  a 
®^*'ies  known  to  extend  along  either  side  of  the  Ohio  River,  since  from 

^  point  it  is  impossible  to  see  or  be  seen  from  the  Ohio  at  any  distance 
^'ther  up  or  down.  The  site  is  an  admirable  one,  however,  for  signaling 
*<^ross  to  tlie  headwaters  of  Indian  Kentucliy  creek,  in  Indiana,  along 
^nich  are  found  many  evidences  of  prehistoric  inhabitants.  There  are  no 
Visible  asli  or  charcoal  remains  in  the  vicinity  of  the  fort,  so  the  signal 
^tieory  remains  unproven. 
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A  Note  on  the  Breeding  Habits   of  the  Common  or  White 

Sucker. 


By  Glenn  Culbertson. 


While  fishing  on  Big  Creeli  In  Jefferson  County,  Ind.,  last  April  the 
writer  had  an  opportunitj-  to  observe  at  short  range  the  spawning  habits 
of  the  common  White  Siiclcer  (Catostomus  teres).  It  is  the  habit  of  this 
fish  to  spawn  in  the  swiftly  flowing  water  of  ripples  rather  than  in  the 
still  water  of  pools,  and  if  I  am  not  mistaken  during  the  night  rather  than 
the  day. 

In  the  case  under  observation  there  was  a  school  of  suckers,  some 
twenty  or  twenty-five  in  number,  and  ranging  in  size  from  nine  or  ten 
inches  to  thirteen  or  fourteen  inches  in  length.  The  location  was  a  short 
reach  of  swift  water  some  three  or  four  inches  in  depth,  between  two 
large  pools.  The  ripple  was  close  to  a  steep  bank  and  w^as  overhung  by 
the  branches  of  trees,  making  the  place  rather  dark  ipven  at  noon.  The 
fish  with  few  exceptions  were  constantly  swimming  about,  now  in  the 
deeper  water  and,  again  for  a  short  time  in  the  shallow  water  of  the 
ripples.    A  few  were  lying  quietly  on  the  bottom  in  the  swift  w^ater. 

My  attention  on  observing  the  school  for  a  few  minutes  was  soon 
attracted  to  a  large  female,  thirteen  or  fourteen  inches  in  length  and  two 
males  about  ten  or  eleven  inches  long.  Whenever  this  particular  female 
swam  from  the  pool  above  down  into  the  swift  water,  the  two  males, 
which  always  swam  approximately  side  by  side,  and  some  five  or  six 
Inches  apart,  would  endeavor  to  pass  one  on  either  side  of  the  female. 
In  the  one  case  where  the  actual  spawning  occurred,  the  two  males 
reached  positions  close  to  and  on  either  side  of  the  female  and  with  the 
anterior  portions  of  their  heads  some  two  inches  farther  back  than  that  of 
the  female,  the  heads  of  all  being  upstream.  While  thus  stationary  In  this 
position  the  males  struck  the  female  each  with  head  and  then  tail,  al- 
ternately, and  with  great  rapidity.  This  motion  was  continued  some  four 
or  five  seconds.  At  the  same  time,  the  swift  water  of  the  ripple  below 
the  spawning  fish  became  of  a  milky  white  color,  due  to  the  spermatic 
fluid  of  the  mnles.    On  taking  the  same  female  a  few  minutes  later  the 
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spawn  was  found  to  be  abundant  and  to  pass  very  readily  from  the 
body.  On  taking  two  or  three  of  the  males  the  usually  smooth  portion  of 
the  heads  was  found  to  be  covered  with  numerous  tubercles  from  one  to 
two  millimeters  long.  The  tail  fins  of  the  males  were  also  found  with 
rows  of  similar  tubercles  along  the  rays.  No  tubercles  were  found  on  the 
female. 

The  spawn  could  have  done  nothing  else  than  to  have  floated  off  into 
the  still  water  of  the  pool  below,  where  some  may  have  found  lodgment 
among  the  water  plants. 

Whether  polyandry,  or  perhaps  more  exactly  diandry,  if  the  term 
may  be  so  used,  is  always  the  habit  of  the  female  suclter  I  am  unable  io 
say,  but  in  this  case  it  certainly  was. 


Notes  on  the  Caves  of  Cuba. 

By  J.  W.  Beede. 
(By  title.) 


Effect  of  Ultraviolet  Light  on  the  Action  of  the  Cohbrbr. 

By  Arthub  L.  Foley. 
(By  title.) 


The  Life  of  Radium. 

By  Abthur  Li.  Foley. 
(By  title.) 
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"Colds"  and  Cold. 


By  Robert  Hessler. 


It  is  often  said  that  on  account  of  variable  weather  conditions,  that  is, 
sudden  and  violent  atmospheric  changes,  the  climate  of  Indiana  is  an 
unhealthy  one  and  that  this  is  the  reason  why  "colds"  are  so  common 
among  us.    Now  is  this  true,  especially  the  deduction? 

Most  of  us,  I  believe,  will  admit  that  changes  in  temperature  are 
rather  sudden  at  times  and  that  the  daily  weather  conditions  are  quite 
variable,  but  that  our  climate— that  is,  the  sum  total  of  all  weather  condi- 
tions for  long  periods  of  time— is  one  conducive  to  the  production  of 
"colds,"  per  se,  may  be  denied  by  some. 

Now  when  I  speak  of  a  "cold"  I  am  assuming  that  everybody  linows 
what  that  means.  A  cold— why,  yes,  of  course.  Everybody  knows  what 
a  cold  Is. 

As  a  matter  of  fact  many  think  they  know— which  is  something 
entirely  different  We  all  know  the  dictionary  definition:  "Cold.— An 
indisposition  commonly  ascdbed  to  exposure  to  cold;  especially,  a 
catarrhal  inflammation  of  the  mucous  membrane  of  the  nose,  pharynx, 
larjnix,  trachea,  bronchi,  or  bronchal  tubes."    (Century.) 

Physicians  use  the  term  very  freely  in  conversation  or  consultation 
with  their  patients.  There  is  good  reason  for  this.  When  the  patient 
comes  to  the  physician  he  not  only  wants  a  medicine  or  a  prescription  but 
ho  also  w*ants  to  know  about  his  disease  or  affection;  he  will  want  to 
know  the  name  at  least,  and  very  likely  also  the  cause.  We  all  want  an 
explanation  of  what  is  wrong  when  we  are  sick,  and  the  simpler  the 
explanation  the  better.  If  the  physician  wants  to  be  exact  and  gives  the 
explanation  in  technical  terms  that  have  a  definite  meaning,  then  he  must 
explain  the  terms  themselves,  all  of  which  takes  a  lot  of  time— and  so  the 
busy  practitioner  has  recourse  to  a  number  of  terms  and  phrases  which 
have  long  been  in  use  and  with  which  the  laity  are  familiar.  When,  there- 
tore,  the  anxious  patient  asks  for  the  common  name  of  his  disease  or  for 
its  cause,  and  the  knowing  physician  answers  assuringly  and  perhaps 
authoritatively   the  magic  word   "cold,"   all   is   serene.     Such  words  as 
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cold,  rheumatism,  malaria  and  the  like  are  tlmesavers.     Siu'h  terms  are 
often  used  both  in  the  sense  of  cause  and  effect. 

Well,  I  don*t  see  where  I  got  my  cold  or  caught  my  coid,  the  patient 
will  say.  Well,  I  don't  either,  the  physician  may  reply,  while  he  writes 
the  prescription  or  puts  up  the  bottle  of  medicine.  In  the  meantime  the 
patient  will  mentally  go  over  the  events  of  the  past  few  days  until  he 
finds  where,  as  he  thinks,  he  has  exposed  himself  to  cold,  perhaps  to  a 
draught  or  went  out  bareheaded;  and  then  he  is  able  to  account  for  his 
tllness  or  for  his  •*cold."    This  is  all  very  simple. 

Now,  as  a  matter  of  fact  the  term  cold  as  ordinarily  understood  as  an 
ailment,  or  even  as  a  cause  for  an  ailment,  has  practically  gone  out  of  use 
among  physicians  themselves,  and  the  word  is  seldom  seen  in  the  best 
medical  literature  of  today. 

But  let  us  return  to  the  popular  use  of  the  term.  Colds  in  the  human 
body  have  a  most  varied  form  of  manifestation.  A  cold  in  the  head  is 
perhaps  the  most  common.  We  often  hear  of  colds  settling  in  certain 
parts  of  the  body  or  of  traveling  about  from  one  organ  to  another.  A 
cold  which  begins  in  the  nose  may  travel  down  into  the  lungs  or  down 
the  alimentary  tract.  Affections  with  different  names  may  follow,  such  as 
catarrh,  or  tonsilitis,  bronchitis  or  pneumonia,  or  congestion  of  the  stom- 
ach or  liver  or  kidneys;  we  also  hear  of  colds  m  the  eyes  and  ears. 

Now  a  "cold"  in  the  sense  of  a  bodily  ailment  is  by  many  of  us  in- 
timately connected  with  cold  in  the  physical  sense,  that  is,  the  absence  of 
heat  or  a  lessened  amount  of  heat  in  the  atmosphere.  An  ingenious  ex- 
planation that  I  once  heard  was  this:  A  sudden  alternation  of  heat  and 
cold  acts  on  the  mucous  membrane  as  it  does  on  glass— it  causes  It  to 
crack,  and  then  disease  res-ults.  This  would  be  a  simple  explanation  why 
Indiana,  with  its  great  and  sudden  variations  In  temperature,  is  im- 
healthy. 

Now,  this  sounds  plausible,  and  yet  we  are  told  by  arctic  explorers 
that  they  are  singularly  free  from  colds— and  acute  respiratory  affections 
generally— while  in  the  far  north,  notwithstanding  that  they  go  from 
their  warm  huts  or  cabins  out  into  the  intense  arctic  cold,  where  the 
contrast  is  much  greater  than  any  changes  in  Indiana.  It  would  seem 
that  if  a  cracking  of  mucous  membranes  takes  place  at  all  it  would  cer- 
tainly take  place  there,  and  disease  result. 

It  is  a  common  observation  that  colds  are  most  prevalent  among  us 
during  the  cold  season,  and  so  we  naturally  associate  cold  with  "colds," 
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yet  explorers  tell  us  tbat  "colds"  are  practically  unknown  in  the  far  north 
—there  must  need  be  some  other  explanation. 

Our  domestic  animals  with  an  anatomy  and  physiology  closely  re- 
sembling our  own  are  not  subject,  at  least  to  any  extent,  to  diseases  of 
the  respiratory  tract  or  to  colds. 

If  our  State  is  unhealthy,  I  believe  we  must  look  elsewhere  than  to  the 
climate  to  account  for  the  prevalence  of  respiratory  diseases,  and  espec- 
ially colds.  The  old  pioneers  and  the  farmers  at  the  present  time  living 
in  thinly-settled  districts  do  not  complain  of  the  climate;  they  have  been 
and  are  healthy. 

The  use  of  natural  gas  and  overheated  rooms  is  a  fruitful  cause  of 
colds,  we  are  told.  Fires  burn  day  and  night  and  dry  out  the  atmos- 
phere, and  this  causes  the  respiratory  mucous  membranes  to  become  dry 
and  inflamed.  This  sounds  reasonable,  but,  we  may  ask,  why  do  not  the 
inhabitants  of  dry,  arid  plains  or  deserts— with  an  exceedingly  hot  and  dry 
atmosphere,  exceeding  that  of  our  rooms— why  do  they  not  sutler  from 
inflammations  and  colds?  The  Bedouins  are  said  to  have  such  delicate  or 
sensitive  mucous  membranes  that  they  can  not  bear  the  odor  of  a  city; 
however,  at  times  of  windstorms  they  get  nose  and  throat  full  of  sand  and 
dust  and  yet  they  are  none  the  worse  the  day  after. 

Physicists  tell  us  that  the  amount  of  moisture  the  air  is  capable  of 
holding  depends  on  its  temperature;  the  higher  the  temperature  the  more 
moisture  it  can  hold.  A  very  cold  air  may  be  a  very  dry  air  which  may 
take  up  considerable  moisture  on  coming  in  contact  with  the  respiratory 
membranes— yet  it  is  known  that  in  an  otherwise  pure  atmosphere  no 
barm  results.  On  the  other  hand,  a  hot,  dry  desert  atmosphere  may  take 
up  considerable  moisture  from  these  membranes,  and  this  Is  readily  sup- 
plied as  long  as  the  body  contains  sufficient  fluid  or  where  there  is  no  ex- 
cessive thirst.  We  see  practically  the  same  conditions  in  an  iron 
toundry  or  rolling  mill.  In  this  excessively  hot  atmosphere  the  respira- 
tory membranes  of  the  men  may  suffer  very  little  because  they  give  off 
the  fluid  so  freely  supplied  the  body  as  drink.  Membranes  keep  them- 
selves moist  in  a  dry  atmosphere  just  as  the  skin  keeps  itself  moist.  As 
a  matter  of  fact,  the  amount  of  moisture  or  the  dryness  of  the  air  has 
nothing  to  do  with  the  production  of  colds— other  things  being  equal. 

A  variation  of  this  hot-air  and  dry-room  theory  Is  that  it  is  necessary 
to  come  in  contact  with  the  outer  raw  air  before  inflammation  results; 
that  this  first  brings  on  a  congestion  and  this  in  turn  is  followed  by  the 
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inflammation  or  the  cold.  We  may  also  be  told  that  improper  clothing 
plays  an  important  part;  that  we  either  bundle  up  too  much  or  that  we 
do  not  dress  warmly  enough.  Some  persons  account  for  their  colds  by  the 
underwear  used,  loth  as  regards  material  and  texture. 

Now,  it  is  well  known  that  individuals  who  in  town  are  subject  to 
colds  will  be  free  from  them  on  going  to  the  wild  woods.  The  experience 
of  hunters  far  away  from  civilization  is  of  interest  in  this  connection; 
they  will  undergo  all  sorts  of  hardships  and  exposures,  get  wet  and  cold, 
leave  their  little  cabin  with  its  red  hot  stove  and  step  out  into  the  cold 
winter  air  and  back  again,  and  yet  tliey  do  not  take  cold. 

Taking  it  all  in  all,  i^  would  seem  that  we  will  have  to  look  elsewhere 
than  to  exposure  to  physical  cold  for  the  production  of  the  affection  we 
know  as  a  "cold."  It  is  not  to  be  denied  that  we  do  take  colds  after  an 
exposure,  as  we  all  know  from  experience,  but  there  must  be  ?ome  other 
factor  involved.  Indeed,  long  ago  that  patient  scientist  and  philosopher, 
Benjamin  Franklin,  arrived  at  this  conclusion.  In  his  autobiography  are 
recorded  a  number  of  ol)servatIons  that  he  made  on  colds,  and  he  came  to 
the  conclusion  that  simple  exposure  to  cold  was  not  a  sufficient  cause. 
What  this  something,  this  unknown  factor,  is  he  did  not  know— in  fact  we 
are  just  beginning  to  find  out.  I  am  almost  inclined  to  believe  that  if 
Ben  Franklin  had  been  a  physician  or  had  had  the  education  of  a  physi- 
cian we  would  have  known  long  ago. 

Now,  we  have  been  using  the  term  "a  cold'*  without  any  real  definition 
of  its  meeting;  we  assumed  that  everybody  knows  what  a  cold  is,  but  as  a 
matter  of  fact  there  is  a  whole  list  of  words  used  by  the  laity  In  a  loose 
way  which  all  stand  for  the  same  thing.  A  cough  or  a  nmning  nose, 
headache,  sore  throat,  catarrhal  affections,  tonsilitis,  stiff  neck,  pleurisy, 
rheumatism,  neuralgia,  lumbago,  gout,  fever,  malaria,  inflammation  or 
soreness  of  the  kidneys  and  so  forth,  are  either  synonyms  for  a  cold  or 
are  said  to  be  due  to  cold  or  that  a  cold  has  settled  in  some  particular  part 
of  the  body. 

For  instance,  the  significance  or  meaning  of  the  term  malaria  as  ordi- 
narily used  may  at  first  sight  seem  obscure,  but  it  is  very  frequently  used 
in  those  cases  of  "cold"  where  there  is  considerable  fever  and  perhaps 
some  chills.  As  a  matter  of  fact,  real  malarial  fever  Is  a  comparatively 
rare  disease  and  is  practically  absent  during  the  winter  months.  It  can 
be  definitely  diagnosed  by  an  examination  of  the  blood,  and  cases  usually 
require   active   medication,   that   is,    the   use  of   some   antiperiodic   like 
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quin!ne,  before  recovery  takes  place.  Self -diagnosed  cases  of  "malaria," 
ttat  Is  "colds,"  usually  get  well  in  a  short  time,  and  without  the  use  of 
large  doses  of  quinine. 

Popular  medical  terms  are  used  in  a  very  loose  way  and  physicians 
using  them  among  each  other  are  constantly  compelled  to  define  them  or 
explain  just  what  is  meant— and  we  all  know  of  the  proverbial  doctors* 
quarrel. 

Now,  if  a  physician  speaking  before  a  medical  society  or  in  writing 
for  a  first-class  medical  journal  used  the  term  "a  cold"  and  had  to  give  a 
definition  he  likely  would  find  it  a  difllcult  task.  Perhaps  on  examining 
the  underlying  facts  we  may  arrive  at  some  definite  conclusions  and  per- 
haps be  able  to  make  a  definition.  It  would  likely  be  something  after 
this  fashion:  A  cold  is  the  reaction  of  the  body  toward  some  irritant  or 
infective  matter,  the  amount  of  reaction  depending  on  the  amount  of  this 
matter  and  Its  localization  In  the  body;  the  reaction  may  be  general  or 
local;  it  differs  from  the  specific  fevers  by  its  history. 

During  a  cold  some  irritant  substance  is  in  the  body.  This  irritant 
may  differ  in  different  forms  of  cold.  The  inhalation  of  certain  gases  or 
chemicals  or  vegetable  substances  may  be  followed  by  a  transient  cold. 
Some  forms  are  regarded  as  due  to  the  inhalation  of  pollen,  as  rose  cold 
and  hay  fever;  other  forms  occiu*  in  diseases  like  measles,  scarlet  fever 
and  the  like.  A  common  cold  differs  from  these  special  forms  by  its 
history. 

As  to  causes:  "Getting  chilled"  or  "overheated,"  or  "getting  the  feet 
wet"  are  not  real  causes  of  common  colds— they  are  regarded  as  simply 
exciting  causes  or  of  opening  up  the  avenues  for  the  real  cause.  They 
stand  in  about  the  same  relation  as  the  plowing  of  the  field  does  to  the 
sowing  of  the  seed—you  can  plow  and  harrow  and  prepare  the  ground  as 
much  as  you  please,  but  no  crop  will  follow  unless  you  seed  the  prepared 
ground.  A  "cold"  will  not  follow  an  exposure  to  cold  in  the  physical 
sense  unless  the  seeds  are  present— and  this  is  why  arctic  explorers  are 
free  from  colds.  Moreover,  we  know  from  experience  that  we  can  catch 
a  cold  in  the  hot  summer  days  as  well  as  in  the  winter  time. 

This  brings  up  the  question:  Where  do  we  get  the  seed  of  a  cold? 
As  elsewhere,  we  get  the  seed  from  a  previous  crop.  We  get  our  colds 
from  persons  who  have  colds  especially  that  aggravating  form  of  cold 
known  as  catarrh. 
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How  is  It  transmitted?  may  next  be  asked.  Through  the  agency  of  the 
dust  we  inhale,  is  the  answer. 

A  short  time  ago  we  spoke  of  Infective  matter;  this  infective  matter  is 
the  seed,  placed  in  the  dust  by  persons  who  have  colds. 

Now,  this  is  all  theory,  some  will  exclaim.  Let  us  admit  it  is  a  tlieory. 
Now,  a  theory  is  of  value  if  it  explains  phenomena  and  in  proportion  as  It 
explains  it  becomes  a  true  theory;  moreover,  a  working  theory  has  TaJue 
in  enabling  us  to  predict. 

Let  me  cite  a  few  instances  or  examples  and  see  how  this  infective 
dust  theory,  if  you  choose  to  call  it  so,  works  out. 

Men  who  in  towns  are  constantly  afflicted  with  colds  and  catarrhs, 
with  pains  and  aches  in  the  joints,  and  with  headaches,  are  often  singu- 
larly free  from  these  complaints  while  in  the  country  for  an  extended 
period.  It  is  true  that  mode  of  life  has  something  to  do  with  this;  the 
exercise,  the  plain  food,  etc.,  all  contribute  to  their  well-being,  but  one 
factor  stands  out  above  all  others— the  pure  atmosphere  with  the  absence 
of  infective  dust. 

It  has  long  been  noticed  by  those  susceptible  to  colds  that  a  cold  often 
follows  a  ride  on  the  railway,  and  it  is  usually  ascribed  to  some  draught- 
to  some  open  window  or  door.  In  reality  it  is  due  to  the  highly  con- 
taminated air  of  the  car— the  aisles  at  times  resemble  in  fllthiness  the 
habitation  of  some  domestic  animal. 

Since  interurban  cars  have  come  into  use  a  new  phase  of  this  question 
of  railway  colds,  so  to  speak,  has  developed.  The  open  car  furnishes  an 
abundance  of  fresh  air  while  the  closed  one  in  the  winter  season  may  not 
differ  greatly  from  the  steam  road  cars  In  regard  to  the  polluted  atmos- 
phere. Susceptible  persons  have  often  been  puzzled  how  they  catch  cold 
on  a  closed  car  on  a  comparatively  warm  day  and  do  not  catch  cold  in  an 
npen  car  on  a  cold,  raw  day,  say  in  the  fall  before  the  open  cars  are  taken 
off.  The  one  Is  all  draut^lit  and  the  other  has  practically  no  draught  The 
discerning  individual  will  readily  see  that  the  air  of  one  Is  pure,  while 
tliat  of  the  other  is  not. 

Individual  susceptibility  of  (ourse  varies  greatly.  Some  persons  seem 
almost  immune,  or  succumb  only  after  an  unusual  exposure;  the  attack 
itself  may  be  slight  or  severe. 

Some  men  habitually  employed  in  situations  with  infected  dust  seem 
almost  ininuine.  Railroad  passenger  conductors  are  usually  the  picture 
of  health.    This  is  easily  explained:  it  Is  simply  the  action  of  the  law  of 
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the  survival  of  the  fittest.  The  managers  of  our  railways  are  careful 
whom  they  employ  and  still  more  careful  whom  they  advance.  A  con- 
ductor reaches  his  i>osition  by  successive  advancements,  or  the  man  best 
suited  to  the  position  gets  the  place.  A  consumptive  conductor  or  one 
with  a  red,  inflamed  nose  or  watery  eyes,  or  subject  to  chronic  hoarse- 
ness, is  almost  an  anomaly  on  our  large  railways— If  such  a  man  did  not 
resign  of  his  own  accord  because  of  his  inability  to  adapt  himself  to  the 
conditions,  It  certainly  would  not  take  long  until  the  management  *'lire(r* 
him. 

This  weeding  out  process  plays  a  most  important  part  throughout  lift*. 
The  most  susceptible  perish  early;  long  lived  individuals  are  found  mainly 
In  thinly  settled  regions.  It  is  often  said  of  the  backwood  mountaineers 
of  some  of  our  Southern  States  that  they  do  not  die;  they  simply  wither 
up  of  old  age. 

It  is  not  to  be  understood  that  everybody  is  susceptible  to  dust  Infec- 
tions; as  In  all  other  diseases,  there  are  always  some  persons  who  escape, 
or  who  are  attacked  so  slightly  at  the  time  of  the  prevalence  of  an 
epidemic  that  we  can  scarcely  consider  them  affected.  On  the  other  hand, 
some  individuals  complain  severely  after  each  exposure,  after  a  railway 
Journey,  or  after  the  prevalence  of  a  windstorm  or  after  attending  a 
crowded  hall  with  poor  ventilation,  in  fact  any  place  where  the  atmos- 
phere is  contaminated.  The  cold  may  show^  itself  the  same  day  or  not  for 
several  weeks,  as  in  the  case  of  pleurisy.  With  many  persons  about  who 
are  infected,  the  chance  of  becoming  infected  is  of  course  greater. 

The  habit  of  sweeping  and  dusting  a  closed  room  while  persons  are 
compelled  to  be  In  it  is  a  most  reprehensible  one— the  dust  stirred  into  the 
air  irritates  the  respiratory  mucous  membranes,  to  say  the  least,  and  the 
feather  duster  Is  a  fruitful  source  of  coughs  and  colds;  it  is  too  often 
brought  Into  action  to  dust  the  seats  and  furniture  In  a  room  or  hall  just 
prior  to  the  arrival  of  an  audience.*  The  accumulated  dust  of  a  week  or 
more  may  be  suspended  in  the  air  ready  for  inhalation,  and  we  think  little 
about  it,  although  a  thick  layer  of  dust  on  a  chair  we  are  about  to  occupy 
strongly  attracts  our  attention,  and  yet  it  Is  infinitely  worse  to  inhale  the 
dost  than  it  is  to  get  it  on  our  clothing.    It  is  evident  that  this  stirred  up 


*NoTR.— To  my  certaiD  knowledge  this  very  tiling  occurred  in  the  room  wiiere  the  Acad- 
emy met;  dait  which  lay  tliickly  on  the  chairs  was  stirred  up  witli  a  featlier  duster  lialf  an 
bour  before  we  met.  The  amount  of  coughing  and  sneezing  at  the  time  this  paper  was 
read  was  so  noticeable  that  the  newspapers  called  attention  to  it. 
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dust  is  redeposited  on  our  respiratory  mucous  membranes  and  only  too 
often  with  evil  results. 

I  have  had  many  persons  under  observation  who  are  subject  to  this 
dust  infection,  and  where  the  source  of  their  cold  could  be  readily  traced, 
and  who,  moreover,  suffered  less  after  it  was  explained  to  them  how  they 
catch  cold— and  in  proportion  as  they  have  been  able  to  avoid  the  inhala- 
tion of  an  infected  dust  atmosphere  they  have  found  the  climate  of  Indi- 
ana a  healthy  one. 

City  and  town  people  are,  of  course,  the  worst  sufferers,  and  a  seden- 
tary life  with  a  body  habitually  overloaded  with  food  and  waste  products 
is  a  contributing  factor— such  a  life  places  the  body  at  a  disadvantage  in 
warding  off  or  in  resisting  disease.  Colds,  moreover,  often  allow  the 
entrance  and  spread  of  other  diseases.  We  can  frequently  trace  a  dan- 
gerous disease  back  to  the  time  of  a  "cold.'* 

The  subject  is  a  serious  one.  According  to  the  recent  report  of  the 
Indiana  State  Board  of  Health  last  year,  a  total  of  7,007  persons  found 
their  death  breathing  dust-laden  air.  Indeed,  if  the  whole  truth  were 
known  the  total  number  would  be  even  greater.  The  number  of  persons 
who  are  simply  affected,  made  sick,  and  who  do  not  die  from  the  attacks 
of  cold  and  diseases  traceable  to  colds,  is  an  extremely  large  one. 

The  experience  of  arctic  explorers  in  the  far  north  has  already  been 
referred  to.  Although  severely  exposed  to  cold,  they  are  free  from  colds, 
and  now  it  should  be  added  that  the  moment  they  return  to  civilization 
they  suffer  most  acutely. 

We  might  be  tempted  to  ask:  Are  "colds"  a  product  of  civilization? 
It  would  seem  so.  Civilized  countries,  however,  differ  greatly  in  the 
prevalence  of  colds  and  catarrhs  and  a  host  of  infections  due  to  infected 
dust— a  number  of  which  have  already  been  mentioned.  The  Inhabitants 
of  many  European  countries  suffer  but  little;  inhabitants  of  the  United 
States  suffer  greatly,  and  in  our  State  colds  and  catarrhs  are  almost  uni- 
versal. I  believe  it  was  Charles  Dickens  who  remarked  about  the  accu- 
rate aim  of  the  American  in  spitting,  and  travelers  from  the  old  world  are 
amazed  at  the  condition  of  our  sidewalks  and  floors  of  public  halls  and 
railway  coaches. 

How  far  do  we  have  to  go  to  find  the  cause  for  the  so-called  un- 
healthy condition  of  Indiana  It  would  seem  that  if  our  State  is  un- 
healthy, man  himself  has  made  it  so. 
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I  might  stop  here,  but  I  am  inclined  to  think  that  some  one  will 
say  that  the  term  'infective  dust"  is  rather  vague.  A  pathologist  or 
bacteriologist  would  demand  something  more  definite.  He  will  likely 
call  our  attention  to  the  little  bits  of  yellowish  or  greenish  matter 
which  we  so  frequently  spit  up  and  which  is  coughed  up  in  large  quan- 
tities by  persons  severely  afflicted  with  inflammation  of  the  respiratory 
tract  He  will  tell  us  that  this  matter  is  made  up  mainly  of  white  cells 
from  the  blood  which  have  been  killed  ofiC  in  the  struggle  with  this 
so-called  infective  matter,  and  he  will  mention  a  lot  of  big  names  that 
are  Greek  to  909  in  every  1,000  persons. 

Now,  1  have  purposely  refrained  from  making  use  of  the  term  mi- 
crobe. A  wise  sanitarian  has  said  that  as  long  as  you  speak  of  infective 
matter  you  come  In  for  verj'  little  criticism,  but  the  moment  you  men- 
tion microbes  the  newspapers  jump  on  you  and  ridicule  the  idea  that 
dust  is  dangerous  or  that  it  is  dangerous  to  spit  whenever  and  wherever 
we  choose.  The  newspapers  are  great  factors  in  disseminating  useful 
knowledge,  and  if  they  will  not  speak  111  of  infected  dust  but  will 
antagonize  any  statements  based  on  microbes,  it  seems  to  me  that  we 
would  best  stop  and  let  the  bacteriologist  continue  the  discussion. 


A  Method  of  Determining  the  Absolute  Dilation  of  Mercury. 

By  Abthur.L.  Foley. 
(By  title.) 
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What  Bacteriology  Has  Done  for  Sanitary  Science. 


By  Severance  iJurraqe. 


Sanitation,  the  science  of  disease  prevention,  has  been  practiced  vari- 
ously and  in  varying  degrees  from  time  immemorial;  but  it  was  of 
little  importance  and  remained  in  comparative  obscurity  and  impotence 
until  the  birth  of  bacteriology  in  the  latter  part  of  the  nineteenth  cen- 
tury. The  establishment  of  this  new  science  by  Robert  Koch  in  1881 
marked  a  most  important  epoch  in  the  history  and  practice  of  preventive 
medicine.  Sanitation  at  once  became  transformed  from  a  puny,  uncer- 
tain, **hit  or  miss**  science  into  one  of  the  most  important  factors  in 
modem  civilization.  The  causes  of  many  diseases  being  positively 
known,  the  possible  causes  of  many  others  being  Inferred,  the  sani- 
tarian had  the  most  important  key  in  his  possession  for  the  prevention 
of  those  diseases.  In  other  words,  he  became  much  better  fitted  to 
practice  his  profession.  Furthermore,  each  separate  branch  of  sanitary 
science  has  received  from  the  bacteriologist  definite  knowledge  which 
has  made  it  far  more  exact  and  practical,  and  correspondingly  more 
eflacient. 

Take  for  example  the  subject  of  disinfection.  This  science  in  various 
forms  has  been  practiced  for  many  centuries.  Ovid  states  with  regard 
to  It,  that  sulphur  was  used  by  the  shepherd  of  his  time  for  purifying 
wool  from  contagious  diseases.  At  the  time  of  Hippocrates  sulphur 
was  used  as  a  preventive  against  plague.  While  good  results  were  often 
obtained  by  pursuing  these  and  other  such  practices,  the  exact  reasons 
for  the  results  were  not  understood.  Today,  however,  the  bacteriolo- 
gists have  shown  by  exhaustive  and  conclusive  experiments  that  certain 
specific  disease  germs  are  destroyed  by  certain  disinfectants  under  cer- 
tain conditions.  They  have  also  shown  that  the  spores  of  certain  bacteria 
will  not  be  killed  by  the  same  processes  which  destroy  the  vegetative 
forms  of  the  same  species.  Thus  they  are  able  to  tell  us  that  some 
of  the  ancient  practices  were  entirely  useless,  others  were  quite  unneces- 
sary, while  still  others  were  very  efficient. 

More  than  400  years  B.  C,  Hippocrates  advised  that  all  polluted 
water  should  be  boiled  and  filtered  before  being  used  for  drinking  pur- 
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poses.  Today  we  know  what  constitutes  dangerous  pollution,  and  the 
bacteriologist  tells  us  precisely  what  the  processes  of  boiling  and  filtering 
do  to  this  pollution  in  the  water.  He  can  very  readily  detect  a  polluted 
water  by  analysis,  and  aside  from  showing  the  presence  of  pathogenic 
bacteria,  he  can  show  the  presence  as  well  of  those  bacteria  which  come 
only  from  sewage.  Along  this  same  line  bacteriology  Is  indispensable 
to  the  sanitary  scientist  in  testing  the  efficiency  of  water  filters,  both 
large  and  small.  In  the  matter  of  sewage  disposal,  he  has  shown  the 
efl'ects  of  the  soil  bacteria  in  destroying  the  infectious  material  in  filth 
which  is  spread  over  the  surface  of  the  ground,  or  upon  filter  beds; 
and  again,  in  the  putrefying  action  in  the  septic  tank,  ho  has  shown 
an  efllclent  purification. 

It  is  now  known  through  the  researches  of  the  bacteriologists  that 
the  typhoid  bacillus  and  other  pathogenic  bacteria  can  and  do  resist 
the  freezing  temperatures  for  many  weeks.  Hence  the  freezing  of  water 
does  not  necessarily  purify  it  of  all  of  its  disease-producing  agencies. 

It  has  been  shown  that  the  changes  which  occur  in  milk  are  wholly 
due  to  bacteria.  Hence  the  bacteriologist  has  pointed  out  the  necessity 
of  bacteriological  cleanliness  in  and  about  the  dairies.  Oftentimes  dis- 
ease germs  may  be  found  in  the  milk,  pointing  to  the  need  of  inspection 
of  dairies  and  the  careful  supervision  of  our  public  milk  snpplies. 

Putrefactive  changes  in  meat  and  other  foods,  due  to  bacterial 
growths,  result  oftentimes  in  the  production  of  ptomaines.  Th^efore 
care  should  be  exercised  in  the  sale  of  meat  and  other  foods.  Fruits 
and  vegetables  are  known  to  harbor  germs  on  their  outer  skins,  and. 
when  handled  by  infected  persons,  may  result  in  spreading  disease. 
Undoubtedly  this  is  the  source  of  many  so-called  sporadic  cases  of 
disease.  Experiments  have  shown  that  the  typhoid  bacillus  may  remain 
alive  in  the  stomach  of  the  living  oyster  for  several  weeks.  Serious 
epidemics  of  typhoid  fever  have  been  spread  through  the  agency  of 
oysters  which  were  fattened  In  sewage  polluted  waters. 

The  masterly  researches  of  Pasteur,  Tyndall  and  Lister  resulted 
in  the  protection  of  wounds  from  infection,  and  made  it  possible  to 
undertake  previously  impossible  surgical  operations.  They  simply  proved 
the  presence  of  germs  In  the  dust  of  the  air,  and  showed  the  necessity 
of  keeping  this  germ-bearing  dust  away  from  the  vicinity  of  the  oper- 
ating table. 
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Bacteriology  assists  materially  in  the  prompt  diagnosis  of  many 
of  the  contagious  diseases,  such  as  diphtheria  and  tuberculosis,  malving 
early  isolation  and  quarantine  possible. 

The  old  idea  that  consumption  was  a  constitutional  disease  has  been 
exploded.  Dr.  Koch,  in  1882.  declared  this  to  be  a  germ  disease.  Expe- 
rience has  shown  that  there  are  as  many  as  two  million  bacteria  in 
a  single  expectoration.  It  is  undoubtedly  through  the  medium  of  the 
sputum  that  most  of  the  consumption  is  spread,  and  these  facts  point 
out  the  necessity  and  Importance  of  precautionary  measures. 

There  have  been  many  recent  discoveries  made  by  bacteriologists 
showing  that  certain  diseases  are  due,  not  to  bacteria,  but  to  animal 
parasites,  protozoa.  There  are  many  cases  in  which  these  animal  par- 
asites appear  to  be  carried  through  the  agency  of  insects.  An  example 
of  this  is  the  caiTyiug  of  malaria  germs  by  the  mosquito.  This  has  led 
the  sanitarian  to  malce  important  crusades  against  the  mosquito,  de- 
stroying their  breeding  places,  and  in  this  way  checl\ing  a  spread  of 
the  disease. 

Experiments  with  the  common  house  fly  have  sliown  that  these  in- 
sects carry  infected  material  on  their  legs  and  probosces.  Hence  the 
need  of  disinfecting  all  germ-bearing  material  which  may  come  within 
the  reach  of  the  fly.  Also  the  destruction  of  their  breeding  places  so 
as  to  reduce  as  far  as  possible  the  numl)ers  of  these  insects. 

The  discovery  of  antitoxic  serums,  the  direct  or  indirect  products  of 
bacterial  action  and  growth,  have  been  a  great  advance  in  bacteriology 
and  meclicine,  not  only  for  the  curing  of  disease,  but,  more  important, 
for  protection  against  disease  as  well.  The  use  of  protective  serums 
is  now  in  its  infancy,  and  I  look  forward  to  the  time  when  the  bac- 
teriologist shall  have  discovered  or  manufactured,  with  the  assistance 
of  the  bacteria,  a  serum  or  mixture  of  serums  with  which  we  may 
be  inoculated,  and  thereby  protected  against  all  diseases,  perhaps  through- 
out life.    That  would  indeed  be  a  great  factor  in  preventive  medicine. 

These  facts  show  briefly  the  great  and  incalculable  assistance  given 
to  sanitary  science  by  one  of  the  youngest  of  the  many  **ologies."  That 
the  sanitary  scientists  have  talien  advantage  of  this  aid  is  evidenced  by 
the  attention  which  they  everywhere  receive,  and  the  importance  which 
is  now  attached  to  their  dictum  and  doings.  They  can  now  compel 
legislation  to  enforce  safeguards  against  disease,  and  it  is  a  benighted 
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coumninity  that  does  not  respect  these  measures.  These  measures  pro- 
tect the  state,  muuidpallty  and  the  home;  they  affect  schoolhouses. 
public  buildings,  foods,  and  street  cleaning;  in  fact,  there  is  hardly  a 
phase  of  social  or  industrial  life  that  Is  not  reached  by  the  arm  of 
sanitary  precautions.  Further  evidence  Is  shown  by  a  study  of  vital 
statistics  during  the  past  fifty  years,  wherein  may  be  seen  a  marked 
reduction  in  the  deaths  from  all  preventable  diseases.  All  of  this  has 
come  ahout,  and  much  more  is  yet  to  come,  I  believe,  through  this  re- 
naissance period  in  the  science  of  sanitation,  marked  by  the  estab- 
lishment of  the  germ  theory  of  disease  and  the  birth  of  bacteriology. 
From  that  time  the  bacterioh  gist  and  the  sanitarian  have  marched  hand 
in  hand  in  their  grand  tight  against  disease  and  death. 
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On  the  Use  of  Nickkl  in  the  Core  of  the  Marconi 
Magnetic  Coherer. 


By  Arthur  L.  Foley. 


The  magnetic  detector  of  electric  waves,  described  aud  used  by 
Marconi,*  consisted  of  a  "core  or  rod  of  thin  Iron  wires  on  wliich  were 
wound  one  or  two  layers  of  thin  insulated  copper  wire.  Over  this 
winding  insulating  material  was  placed,  and  over  this  again,  another 
longer  winding  of  thin  copper  wire  contained  in  a  narrow  bobbin." 
One  terminal  of  the  inside  winding  was  connected  to  earth,  the  other 
to  an  elevated  conductor.  The  ends  of  the  outside  winding  were  con- 
nected to  a  telephone.  A  horseshoe  magnet,  suitably  placed,  was  moved 
by  clockwork  so  as  to  cause  a  continuous  change  or  successive  reversals 
oi  the  magnetism  of  the  iron  core.  Electric  oscillations  of  suitable 
period  appeared  to  reduce  the  effects  of  magnetic  hysteresis,  hence  the 
magnetism  of  the  iron  core  increased  or  decreased  suddenly  with  each 
spark  of  the  transmitter,  inducing  a  cun*ent  in  the  outer  winding  con- 
nected to  the  telephone.  Marconi  had  (June,  11K)2)  used  this  apparatus 
for  some  months  in  the  reception  of  wireless  telegraph  messages  over 
a  distance  of  152  miles,  and  with  less  power  employed  at  the  transmit- 
ting station  than  would  have  been  required  had  he  used  a  reliable  coherer 
instead  of  the   magnetic  detector. 

Marconi  noticed  that  **the  signals  in  the  telephone  are  weakest  when 
the  poles  of  the  rotating  magnet  have  just  passed  the  core  and  are 
increasing  their  distance  from  it,  whilst  they  are  strongest  when  the 
magnet  poles  are  approaching  the  core."  To  obtain  more  definite  results 
on  this  point  I  aiTauged  to  use  a  ballistic  galvanometer  instead  of  a 
telephone,  and  to  take  readings  for  various  determined  positions  of 
the  magnet  and  core. 

The  core,  which  was  5  cm.  long,  consisted  of  twenty-six  pieces  of 
annealed  piano  wire,  .0G3  cm.  in  diameter.  Over  this  was  wound  a 
single  layer  of  two  hundred  turns  of  silk  insulated  copper  wire  No.  36, 
giving  a  total  diameter  of  core  and  coil  of  approximately  .4  cm.  One 
end  of  the  coil  was  connected  to  a  vertical  wire  200  cm.  long;  the  other 
end  was  put  to  earth. 

^Note  ««n  A  Magnetic  Deter-tor  of  Electric  Waves,  hy  G.  Marconi,  Proceedings  of  tlie 
Royal  Society,  Vol.  LXX,  No.  4(>3,  July  29,  iWi. 

&— A.  OF  SCIKNCK,  '03. 
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The  outer  or  secondary  coil,  consisting  of  one  thousand  turns  of 
No.  30  wire,  was  wound  on  a  wooden  spool  of  such  dimensions  that 
the  coil  itself  was  1.7  cm.  long  and  .6  cm.  in  diameter  (inside).  The 
terminals  of  this  coil  were  connected  to  a  Rowland  D'Arsonval  galvanom- 
eter through  a  key  arranged  to  short-circuit  the  galvanometer  after 
each  throw  of  the  needle.  This  brought  the  needle  to  rest  very  quickly, 
and  permitted  the  position  of  the  magnet  to  be  changed  without  affect- 
ing the  galvanometer. 

The  induction  coll  (one  inch)  of  the  transmitter  was  operatt^d  by 
a  storage  cell  and  was  adjusted  to  give  a  2  mm.  spark  between  two 
small  brass  spheres,  one  connected  to  a  vertical  wire  200  cm.  long, 
the  other  to  earth.  The  distance  between  the  transmitter  and  receiver 
was  varied  from  two  meters  to  twenty  meters.  The  results  given  In 
this  paper  were  obtained  when  the  distance  was  made  live  meters. 
No  effort  was  mtide  to  "tune"  the  circuits. 

The  magnet  was  made  from  a  bar  of  steel  l.G  cm.  square  and  3.7 
cm.  long,  bent  so  as  to  make  a  horseshoe  magnet  about  16  cm.  long  with 
parallel  legs  4.8  cm.  apart.  The  primai*y  and  secondary  colls  were 
fastened  In  place  on  a  board  grooved  and  graduated  so  that  the  magnet 
could  be  slid  back  and  forth  In  the  same  horizontal  plane  with,  and 
in  a  direction  at  right  angles  to,  the  iron  core,  and  placed  at  any  desired 
distance  from  it.  The  graduations  extended  from  0  to  12  cm.,  zero 
distance  corresponding  to  contact  between  the  ends  of  the  magnet  and 
the  core. 

To  get  a  reading  the  galvanometer  was  first  short-circuited  and 
the  magnet  placed  In  position.  The  short  circuit  was  then  broken, 
the  transmitter  operated  as  long  as  the  deflection  of  the  needle  Avas 
increasing,  and  the  throw  observed. 

Table  I  gives  the  throws  of  the  galvanometer  for  the  given  distances 
between  the  magnet  and  core. 

A.  When  the  magnet  Is  placed  10  cm.  from  the  core  and  moved 
one  space  nearer  each  successive  reading. 

B.  When  the  magnet  Is  placed  In  contact  with  the  core  and  Is 
moved  one  space  farther  fiom  It  each  reading. 

C.  When  the  magnet  Is  removed  some  distance  after  each  reading 
and  the  transmitter  operated  before  the  magnet  is  placed  in  position 
for  another  reading. 

D.  When  the  magnet  is  turned  over  (the  field  reversed)  between 
readings. 
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TABLE  I. 


Distance. 

A 

B 

0 

D 

0.0cm 

2.0  cm. 
2.3     ** 
2.0     *» 
1.3     '• 
04     '^ 
0.3     " 
0.2     ** 
0.1     ** 
0  0     ** 
0  0    ** 
0.0    *• 
0.0     ** 

7.6  cm. 



0.5  - 

0.8  cm. 
09    *' 
1.0    ** 
09    ** 
1.0     '* 
06     *' 
0  4** 
0.3    ** 
0  2** 
0.2    •' 
0.1     ** 

4.0  cm. 
3.2     ** 
2.0    ** 
1.2     •' 
1.0     ** 
0.6     ** 
03     ** 
0  2** 
0  2** 
0.1     ** 
0.1     ** 

7.9    ** 

l.O  "  .. 

6  1     * 
3.6     * 
1  6     * 
1.1     * 
0.8     * 
0.6     * 
0.4     ' 
0.3     * 
0.26  * 
0.2     * 

2.0  "  . 

3.0  " 

4.0  " 

6.0  " 

6.0  " 

7.0  " 

8.0  '•  

90  •• 

10.0  " 

'\ 
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Fig.  1. 
The  data  of  Table  I  are  plotted  In  Fig,  1.     A  comparison  of  curves 
A  and  B  shows  that  the  sensitiveness  of  the  magnetic  detector  depends 
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upon  both  the  distance  and  direction  of  motion  of  the  moving  magnet. 
When  the  magnet  is  near  the  core  the  detector  is  more  sensitive  wheit 
the  magnet  \h  approaching,  but  when  some  distance  from  the  core  the 
detector  is  more  sensitive  when  the  magnet  is  receding.  Both  curves 
indicate  a  maximum  of  sensitiveness  at  a  distance  from  the  core,  the 
distance  being  less  when  the  magnet  is  approaching  than  when  receding. 

Removing  the  magnet  and  operating  the  transmitter  tended  to  de- 
magnetize the  core.  Then  when  the  magnet  was  placed  in  position  and 
the  transmitter  again  operated,  as  in  Cune  C,  there  was  a  relatively- 
greater  change  in  the  magnetism  of  the  core  than  was  obtained  under 
the  conditions  of  Curves  A  and  B.  Hence  the  deflections  in  column 
C  are  greater  than  those  in  A  or  B.  It  is  evident  that  the  relative 
change  in  the  magnetization  of  the  core  would  be  greater  still  where 
the  magnetic  field  is  reversed  after  each  reading,  as  in  Curve  D. 

Since  niclcel  is  more  susceptible  than  iron  in  weak  magnetic  fields, 
and  less  susceptible  In  strong  fields,  it  occurred  to  the  writer  that 
a  more  uniform  sensibility  for  varying  distances  between  the  moving 
magnet  and  core  might  be  obtained  by  malting  the  core  of  nickel. 

Four  cores  were  made,  each  one  being  5  cm.  long,  approximately  .4 
cm.  in  diameter,  and  being  wound  with  two  hundred  turns  of  No. 
36  copper  wire. 

Core  1  consisted  of  26  pieces  of  piano  wire,  .063  cm.  In  diameter. 

Core  2  of  10  pieces  of  piano  wire  and  10  pieces  of  nickel  wire,  .082 
cm.  in  diameter. 

Core  3  of  2  pieces  of  piano  wire  and  13  pieces  of  nickel  wire. 

Core  4  of  14  pieces  of  nicltel  wire. 

Table  II  gives  the  deflections  at  various  distances  between  the 
magnet  and  each  of  the  four  cores,  the  magnet  being  moved  one  space 
at  a  time  and  having  its  poles  reversed  after  each  reading.  The  data 
for  three  of  the  cores  is  plotted  in  Fig.  2. 


Digitized  by  VjOOQIC 


TABLE  n. 


Distance. 

Core  1. 
Fe. 

Core  2. 
Fe  &  Ni. 

Cores. 
Fe  &  Ni. 

Core  4. 
Ni. 

0.0cm 

7.6  cm. 
7.9    ** 
6  1     ** 
3.6     ** 
1  6     ** 
1  1     ** 
06     ** 
0  8** 
0.2     ** 

10.2  cm. 
9.5    «• 
8.0    ** 
4  6    ** 
3.0     ** 
17     ** 
0.6    ** 
0  2** 
0  1     «* 

7  6  cm. 
7.5     ** 
7  2*' 
4.0    ** 
2.0     ** 
1.0    ** 
0.4     «« 
0  2** 
0  1     ** 

6.1  cm. 

0.6  **  

10  ** 

2.0  '*  

3.0  •*  

9.0    '* 
8.9    ** 
4  7** 
1  35  ** 

40  •• 

0  7** 

8.0  " 

0  36  •* 

8  0  •• 

0.2     ** 

10.0  "...      . 

0.1     '* 

4  5  6 

DiFLECTIOM 


Fig.  2. 
The  sensitiveness  of  the  detector  with  a  nickel  core  was  not  very 
oifferent  from  the  sensitiveness  when  an  iron  core  was  used.     Contrary 
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to  expectations,  however,  the  sensitiveness  with  the  nickel  core  ap- 
peared to  be  the  greater  in  strong  fields  and  with  the  iron  core  in 
weak  fields.  Both  showed  a  maximum  of  sensitiveness  at  a  short  dis- 
tance from  the  magnet,  the  maximum  for  nickel  being  the  farther  re- 
moved. The  nickel  core  proved  to  be  more  sensitive  than  the  iron 
core  for  distances  up  to  ^.5  cm. 

When  the  detector  was  worked  with  the  mixed  core  of  iron  and 
nickel  wires  the  deflections  of  the  galvanometer  increased  as  the  magnet 
approached  the  core,  even  up  to  the  point  of  contact.  The  curve  (Fe 
&  Ni,  Fig.  2)  lies  above  the  Fe  curve  at  all  points  and  above  the  Ni 
curve  at  most  points,  showing  that  a  mixed  core  consisting  of  annealed 
piano  wire  and  hard-drawn  nickel  wire  produced  a  more  sensitive  de- 
tector than  was  obtained  by  using  a  core  of  piano  wire  only. 

The  detector  gave  small  deflections  of  the  galvanometer  when  I 
used  an  antimony  core;  also  when  I  used  a  core  of  Iron  filings  contained 
in  a  thin-walled  glass  tube.  In  both  cases  deflections  were  obtained 
only  when  the  magnet  was  near  the  core.  A  core  of  bismuth  gave 
no  deflection. 

It  is  probable  that  the  form  of  the  curve  of  Figs.  1  and  2  depends 
upon  other  points  than  those  considered  In  this  paper,  as  for  Instance, 
the  frequency  and  intensity  of  the  oscillations  sent  out  by  the  trans- 
mitter and  the  annealing  of  the  steel  wires  used  in  the  core. 

Since  electric  oscillations  appear  to  "have  the  power  of  reducing 
the  effects  of  magnetic  hysteresis,"  it  has  occurred  to  the  writer  to  test 
their  effect  upon  the  hysteresis  loss  of  transformers,  armatures,  etc 
Some  experimental  work  on  this  subject  has  been  done,  but  I  am 
not  yet  ready  to  announce  results. 

Physics  Lat)oratory  of  Indiana  University,  April,  1903, 
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The  Edison  Effect  in  a  "Hylo"  Lamp. 


By  Abthub  L.  Foley. 


The  figure  is  a  diagram  of  a  "Hylo"  turn-down  incandescent  lamp 
in  which  N  and  s  represent  (when  the  current  is  in  the  direction  indi- 
cated) the  north  and  south  ends  respectively  of  the  16  c.p.  filament 
(F)  and  the  1  c.p.  filament  (f),  the  former  consisting  of  two  and 
the  latter  of  three  turns.  Whatever  be  the  direction  of  the  current  the 
filament  coils  are  of  opposite  iwlarity,  the  potential  difference  between 
legs  3  and  4  is  small,  and  that  between  legs  1  and  4  a  maximum. 
When  f  is  burning  F  is  in  series  with  it,  but  the  current  is  Insufficient 
to  render  the  latter  luminous.  When  F  is  burning  f  is  short-circuited, 
but  has  the  same  potential  as*  leg  4  of  F. 


Let  P  and  P'  be  points  on  the  globe  at  the  ends  of  a  diameter 
through  the  plane  of  the  filaments,  and  NS  and  sn  be  points  on  the 
globe  where  the  axes  of  the  filaments  F  and  f  meet  it.  At  P  there 
is  a  deposit  from  one  to  two  cm.  wide,  while  the  globe  Is  perfectly 
dear  on  either  side.  At  P'  the  conditions  are  exactly  reversed,  the 
central  region  being  dark  with  clear  glass  on  each  side.  At  n,  also 
at  8,  there  is  a  small  circular  deposit  about  half  the  area  of  a  turn 
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of  f.  This  deposit  is  surrounded  by  another  in  the  form  of  a  ring  about 
1  cm.  wide  and  2  cm.  in  diameter,  the  ring  being  open  next  the  base 
of  the  lamp.  Between  the  central  deposit  and  the  ring  the  glass  is 
clear.  There  is  no  deposit  within  2  cm.  of  the  base  of  the  lamp,  and 
very  little   on  the  crown. 

The  theory  of  molecular  shadows  and  the  Edison  Effect,  so  thor- 
oughly worlied  out  by  Fleming*  and  others,  explains  the  general  char- 
acter of  the  deposit,  but  seems  to  fail  to  explain  the  definiteuess  of 
it.  In  general  the  deposit  is  of  imiform  density  and  quite  dark,  while 
the  clear  places  are  perfectly  clear,  the  line  of  separation  bein^  as 
definite  as  if  the  deposit  had  been  laid  on  with  a  brush. 

The  weak  magnetic  tcld  of  the  small  filament  was  sufficient  to 
concentrate  the  deposit  at  the  ends  of  its  axes,  leaving  certain  regions 
perfectly  clear.  It  seems  that  it  should  be  possible  to  keep  clear  any 
desired  part  of  the  wall  of  a  vacuum  tube. 

The  peculiarity  of  the  deposit  above  described  was  noticed  but  a 
few  weeks  since,  hence  the  incompleteness  of  this  investigation.  An 
attempt  to  age  a  number  of  similar  lamps  by  running  at  an  excessive 
voltage  resulted  in  a  practically  uniform  deposit. 

"Molecular  Shadows  in  Incandescent  Lamps.     Philo«opliical  Magazine.  Vol.20, 1885. 
A  Further  Examination  of  the  Edison  Effect  in  Glow  Lamps.    Philosophical  Magazine, 
Vol.42.  I8«16. 
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On  the  Use  of  Manganese  Dioxide  jn  the  Generation  of 

OXYGEM    FROM    POTASSIUM    ChLORATE. 


By  R.  R.  Ramsey. 


The  statement  Is  sometimes  made  in  texts  on  cliemistry  tliat  tlio 
part  played  by  manganese  dioxide  In  the  generation  of  oxygen  from 
potassium  chlorate  Is  one  of  conduction  only,  that  any  other  oxide,  or 
ordinary  sand,  which  would  come  in  intimate  contact  with  the  potas- 
sfium  chlorate,  would  do  as  well.  Since  the  black  oxide,  although  not 
expensive,  is  more  expensive  than  sand,  the  use  of  sand  would  to 
some  extent  diminish  the  cost  of  oxygen  when  generated  from  potas- 
sium chlorate. 

To  test  this  point  Prof.  Foley  and  the  writer,  at  the  suggestion 
of  the  former,  made  the  experiments  as  described   below. 

The  potassium  chlorate,  mixed  with  a  definite  proportion  of  blacU 
oxide  or  other  material,  was  placed  in  an  ordinary  sheet-iron  generating 
retort  which  was  heated  with  a  large  Bunsen  burner.  The  oxygen 
was  led  through  a  lead  pipe  coiled  inside  a  calorimeter.  From  the 
calorimeter  It  passed  through  an  experimental  gas  meter  reading  to 
10  c.c.  By  this  means  the  total  volume  of  oxygen  generated  and  th'> 
generating  rate  could  be  determined  directly,  and  from  the  rise  of  tem- 
perature of  the  contents  of  the  calorimeter  the  approximate  temperature 
of  the  gas  could  be  determined.  Experiments  were  made  with  man- 
ganese dioxide,  powdered  silica,  sand,  and  Venetian  red.*  In  no  case 
except  with  the  manganese  dioxide,  did  the  amount  of  gas  given  off 
compare  with  that  computed  from  the  chemical  formula.  In  fact  the 
rate  of  generating,  when  using  substances  other  than  manganese  dioxide, 
was  so  slow  that  calorimetric  determinations  could  not  be  made.  Th«* 
following  table  will  give  a  general   view  of  the  results: 


*'Ef^aI  parts  iron  oxido  and  cnleium  sulphate. 
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Substance. 


KClo, 


Generating 
Time. 


Volume. 


Observed.jCalculated. 


50gins.  MnOa  .. 
200  "  " 
186  "  Silica  . 
500  ••  Sand  .. 
120  "  MnO,.. 
65  Venetian  red 


250  gms. 
1000  " 
930  " 
500  ** 
600  •* 
325  •* 


8  min. 
18^    " 

24  " 
20  ** 
11       " 

25  " 


73  Liters. 
257  " 
56  " 
16.7  " 
137.5  " 
21.9   " 


74.4 
296.5 
273 
147.6 
177.5 
97.6 


18 
19 
21 
21 
25 


Gaslott. 
Exploded. 

Gas  lost. 


The  first  column  grives  the  amount  and  name  of  substance  used; 
2d,  amount  of  potassium  chlorate;  3d,  duration  of  the  experiment  In  min- 
utes; 4th,  the  volume  of  gas  liberated  as  shown  by  the  gas  meter;  5tli, 
volume  of  gas  as  calculated  from  mass  of  potassium  chlorate  and  tem- 
perature and  pressure  of  gas  in  the  meter;  6th,  temperature  of  gas  In 
meter. 

In  the  third  experiment  with  powdered  silica  heat  w^s  applied  stead- 
ily for  twenty-four  minutes  until  suddenly  the  delivery  tube  connecting 
the  retort  to  the  calorimeter  was  blown  off  and  a  stream  of  blazing 
molten  silica  was  shot  a  distance  of  fifteen  feet  across  the  room.  Upon 
•cleaning  the  retort  it  was  found  that  the  mass  of  chlorate  and  silica 
had  been  in  a  foaming  seml-fiuid  condition  filling  the  entire  retort  and 
forcing  itself  through  the  delivery  tube.  In  the  case  of  sand  (from 
the  shore  of  Lake  Michigan)  heat  was  applied  for  twenty  minutes  with 
a  very  small  amount  of  oxygen  given  off.  In  every  case  with  manganese 
dioxide  the  gas  had  been  entirely  driven  off  in  a  shorter  time  with 
a  flame  greatly  reduced  from  the  normal.  In  fact  a  considerable  amount 
of  gas  bubbled  through  the  meter  owing  to  the  rapid  rate  of  generation. 
With  Venetian  red  a  very  small  amount  of  oxygen  was  obtained,  al- 
though the  temperature  was  raised  to  the  point  where  the  entire  mass 
was  fused.  Subsequent  experiments  performed  in  a  test  tube  showed 
the  temperature  of  fusion  to  exceed  360**  C,  while  the  temperature 
at  which  oxygen  is  liberated  from  the  manganese  dioxide  mixture  as 
flhown  by  Mahln  [Proc.  Ind.  Acad.  Sci.,  P.  170,  1902]  does  not  exceed 
180**  C.  Calorimetric  computations  and  direct  observation  in  test  tubes 
flhow  the  temperature  of  the  gas  to  be  from  G5**  to  100°  C.  It  would 
«eem  that  there  is  a  lowering  of  temperature  at  liberation  analagous 
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to  the  fall  of  temperature   when   water   vapor   is   driven    from   a   salt 
solntion. 

In  conclusion,  it  seems  that  manganese  dioxide  serves  for  more  thatt 
a  distributer  of  heat,  that  it  has  a  catalytic  effect  upon  the  potassium, 
chlorate,  permitting  the  oxygen  to  be  liberated  at  a  much  lower  tem- 
perature than  when  potassium  chlorate  is  used  alone.  Powdered  silica^ 
sand,  and  Venetian  red  do  not  produce  this  effect,  at  least  not  to  the 
same  extent,  at  low  temperatures,  as  black  oxide  of  manganese. 
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Double  Salts  in  Solution. 


By  p.  N.  Evan's. 


In  a  paper  presented  to  this  Aeademy  four  years  ago,  the  author 
•called  attention  to  numerous  apparent  exceptions  to  the  rule  that  an 
electrolyte  Is  less  soluble  in  a  solution  of  another  electrolyte  with  an 
ion  in  common  with  the  first  than  in  water  alone.  The  evidence  presented 
at  that  time  was  that  many  saturated  solutions  fail  to  give  precipitates 
on  addition  of  second  electrolytes  having  ions  in  common  with  those 
already  in  the  solutions. 

Since  that  time  some  of  the  cases  then  noted  have  been  further 
Investigated,  and  it  has  been  proved,  as  then  suspected,  that  in  these 
cases  the  electrolyte  is  more  Instead  of  less  soluble  in  a  solution  of 
a  second  electrolyte  with  a  common  ion  than  In  water  alone. 

The  substances  chosen  were  lead  chloride  and  nitrate,  and  barium 
chloride  and  nitrate.  The  method  of  investigation  was  the  determi- 
nation of  the  solubility  at  zero  centigrade  of  one  compound  In  solutions 
of  the  other  of  varying  concentrations  up  to  saturation,  one  hundred 
cubic  centimeters  of  the  solution  being  used  In  each  case  for  analysis. 

Lead  chloride  was  estimated  by  determining  chlorine  in  the  solution 
volumetrically,  beginning  with  pure  water  and  ending  with  a  saturated 
-solution  of  lead  nitrate,  after  saturating  with  lead  chloride.  It  was 
found  that  the  solubility  of  the  chloride  Increased  with  the  concen- 
tration of  the  nitrate,  the  curve  being  a  straight  line  within  the  limits 
of  experimental  error.  The  solubility  of  lead  chloride  in  water  was 
found  to  be  0.5420  grams  in  one  hundred  cubic  centimeters  of  the  solu- 
tion;  in   saturated   lead   nitrate  solution,   1.83   grams. 

The  solubility  of  lead  nitrate  in  solutions  of  lead  chloride  was  not 
determined,  on  account  of  the  very  limited  solubility  of  the  latter. 

Barium  chloride  was  estimated  by  determining  chlorine  In  the  solu- 
tion. It  was  found  in  this  case  also  that  the  solubility  of  the  chloride 
increased  with  the  concentration  of  the  nitrate,  the  curve  again  being 
a  straight  line.  The  solubility  of  barium  chloride  in  water  was  found 
to  be  33.89  grams  in  one  hundred  cubic  centimeters  of  the  solution; 
in  saturated  barium  nitrate  solution,  37.42  grams. 
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Barium  nitrate  was  estimated  by  determining  barium  in  the  pure 
water  solution,  barium  and  chlorine  in  the  solutions  containing  chloride, 
and  considering  the  excess  of  barium  over  chlorine  to  be  present  as 
nitrate.  Again  the  curve  was  a  straight  line,  showing  an  increasing 
solubility  of  nitrate  with  higher  concentrations  of  chloride.  The  solu- 
bility of  barium  chloride  (anhydrous)  in  water  was  found  to  be  5.11 
grams  in  one  hundred  cubic  centimeters  of  the  solution;  in  saturated 
barium  chloride  solution,  9.38  grams. 

These  results  all  agree  with  the  assumption  that  double  salts  are 
formed  when  these  salts  are  mixed  in  solution,  as  lead  chloride-nitrate 
and  barium  chloride-nitrate. 

A  single  instance  of  this  kind  has  been  noticed  by  other  observers, 
potassium  nitrate  and  lead  nitrate  by  LeBlanc  and  Noyes.  In  this 
instance  It  is  interesting  to  note  that  the  common  Ion  is  the  anion,  while 
In  the  new  oases  here  presented  it  is  the  kathlon. 

These  exceptions  to  the  general  rule  are  apparently  not  uncommon 
and  deserve  more  consideration  in  the  text-books  on  physical  chemistry, 
where  they  are  rarely  mentioned  at  all. 

In  conclusion,  the  author  desires  to  express  liis  appreciation  of  the 
careful  experimental  work  performed  by  Mr.  R.  W.  Duncan,  B.S., 
at  that  time  a  student  in   Purdue  University. 

Lafaj'otte,  Indiana,  Deceml)er,  1903. 
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Ionic  Friction. 


By  p.  N.  Evans. 


The  velocity  of  a  moving  body  is  proportional  to  the  Impelling  force 
and  Inversely  proportional  to  the  resistance  offered  by  the  surroundings. 
In  the  case  of  dissolved  particles  moving  through  a  solution  the  resist- 
ance is  of  the  nature  of  friction. 

The  movement  of  ions  through  solutions  may  be  observed  in  the 
diffusion  of  dissolved  electrolytes  from  positions  of  higher  to  those  of 
lower  concentrations,  and  also  in  the  migrations  of  the  Ions  during 
the  electrolysis  of  solutions.  The  Impelling  force  in  the  first  case  is 
the  osmotic  pressure;  in  the  second,  electric  tension.  The  resistance 
In  both  cases  Is  the  friction  against  the  other  particles— mostly  those 
of  the  solvent.  That  this  resistance  or  friction  is  enormous  is  seen 
in  the  force  necessary  to  overcome  it— three  hundred  and  two  million 
kilograms  will  move  a  gram  of  hydrogen  ions  In  water  with  a  velocity 
of  one  centimeter  per  second. 

It  has  been  observed  that  the  addition  of  a  non-electrolyte  to  a 
flolntion  of  an  electrolyte  Increases  the  resistance  to  the  passage  of  the 
electric  current.  This  might  be  due  to  either  or  both  of  two  causes— the 
number  of  ions  or  carriers  of  the  current  might  be  diminished  by  the 
non-electrolyte's  causing  a  partial  deionization  of  the  electrolyte,  or  the 
resistance  of  the  solution  to  the  migration  of  the  ions— the  ionic  fric- 
tion—might be  increased.  The  second  of  these  two  hypotheses  has  been 
shown  to  be  the  correct  one  when  only  moderate  quantities  of  the  non- 
electrolyte  are  added,  though  the  first  also  becomes  appreciable  with 
larger  quantities. 

The  lines  of  reasoning  and  experiment  leading  to  this  conclusion  have 
been  of  two  kinds.  First,  the  degree  of  ionization  of  the  electrolyte 
in  pure  water  and  in  water  containing  the  non-electrolyte  was  deter- 
mined in  the  usual  way,  based  on  the  conductivity  at  some  definite 
concentration  compared  with  that  at  infinite  dilution  and  found  to  be 
the  same  when  moderate  quantities  of  the  non-electrolyte  were  present. 
Second,  the  increase  in  the  resistance  to  the  passage  of  the  electric 
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current  and  to  the  movement  of  ions  by  diffusion  due  to  osmotic  pressure 
has  been  found  to  be  approximately  proportional  to  the  Increase  in  in- 
ternal friction  measured  by  the  rate  of  flow  through  a  capillary,  indi- 
cating friction  as  the  immediate  cause. 

The  purpose  of  the  investigation  here  reported  was  to  attack  the 
problem  by  a  method  not  hitherto  used  apparently  in  this  connection. 
The  freezing  point  method  was  employed,  and  the  solutions  examined 
were  those  of  hydrochloric  acid  and  sucrose.  The  freezing  points  deter- 
mined were  those  of  water,  of  twice-normal  and  twentieth-normal  water 
solutions  of  hydrochloric  acid,  of  water  solutions  of  sucrose  containing  1, 
5,  10,  25  and  35  grams  In  100  cubic  centimeters,  and  of  water  solutions 
of  hydrochloric  acid  and  sucrose  of  corresponding  concentrations.  Tbe 
ordinary  Beckmann  apparatus  was  used. 

It  was  found  that  the  lowerings  of  the  freezing  point  produced  by 
known  weights  of  acid  and  sugar  mixed  in  a  given  quantity  of  water 
was  equal  to  the  sum  of  the  lowerings  produced  by  the  same  weights 
of  acid  and  sugar  each  dissolved  separately  In  the  same  quantity  of 
water.  This  result  harmonizes  with  those  found  by  the  other  methods 
mentioned  above  in  showing  no  efTect  of  the  sugar  on  the  degree  of 
ionization  of  the  acid,  and  leading  to  the  conclusion  that  the  Increase 
In  resistance  to  the  current  observed  in  corresponding  solutions  of  hydro- 
chloric acid  on  addition  of  sugar,  was  due  wholly  to  an  increase  in  the 
friction  between  the  ions  and  the  solutions. 

The  author  desires  to  express  his  appreciation  of  the  experimental 
work  done  by  Mr.  H.  E.  Bachtenkircher,  B.S.,  at  that  time  a  studonl 
in  Purdue  University. 

Lafay^'tto,  Indiana.  Dccc  mlier.  liMia. 
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A  New  Problem  in  Hydrodynamics  with  Extraneous 
Forces  Acting. 


By  Edward  Lee  HA^xocK. 


The  solution  of  most  problems  In  bydrodynamlcs  Heponds  upon  the 
proper  combination  of  the  equations  of  motion  of  the  fluid  interior  of 
a  given  closed  surface  with  the  differential  equation  of  the  surface,  or 
with  the  equations  expressing  the  boundary  conditions. 

liOrd  Kelvin  has  shown  that  the  differential  equation  of  the  surface 
for  both  compressil>le  and  incompressible  fluids  has  the  following  form: 

u.F'(x)  -f  v.P"(y)  4-  w.F'(zj  -f  F^(t)  =  0 
where  ( t )  is  a  variable  parameter  of  the  equation 

F  (X,  y,  z,  t)=ii:0. 

In  the  treatment  of  problems  of  the  motion  of  Incompressible  fluids 
in  three  dimensions,  where  the  surface  under  discussion  is  splierical 
or  nearly  so,  the  usual  particular  solutions  of  Laplace's  equation 
(~2^5_.Qj  ^xich  as,  zonal,  tesseral  and  spherical  harmonics,  are 
adt'quate,  since  in  these  cases  the  velocity-potential  satisfies  Laplace's 
equation.  The  solution  used  in  any  particular  case  depends  upon  the 
symmetry  of  the  boundai-y  conditions.  Where  the  surface  differs  much 
from  the  spherical  form  as  in  ellipsoids,  ellipsoidal  harmonics  are  used. 
Problems  of  this  kind  have  been  extensively  investigated. 

In  discussing  the  anchor  ring  Mr.  W.  M.  Hiclvs^  has  derived  modified 
forms  of  the  zonal,  tesseral  and  spherical  harmonics  by  means  of  wliich 
the  potential  both  outside  and  inside  the  ring  may  l)e  completely  inves- 
tigated. The  same  problem  has  been  solved  by  Mr.  F.  W.  Dyson^  by 
using  elliptic  integrals. 

The  problem  is  much  simplified  when  the  motion  takes  place  in  a 
single  plane,  in  which  case,  if  the  boundary  consists  of  a  straight  line, 
two  parallel  straight  lines,  or  Is  rectangular,  the  velocity-potential  may 
be  expressed  as  a  Fourier's  series  or  a  Fourier's  integral. 


1.  Phil.  Trans.  1893. 

2.  Phil.  Trans.  1881,  Part  III. 

7— A.  OF  SCIRNCK,  '03. 
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In  other  cases  there  is  no  direct  method  of  procedure.  The  inverse 
process  of  finding  what  boundary  conditions  will  give  known  solutions 
of  Laplace's  equation  is  used.  Avith  the  liope  of  finding  the  desired  solu- 
tion. The  method  of  images  is  also  applicable  to  some  cases,  more 
especially  perhaps   in   the  case   of   rotational   motion. 

For  the  irrotational  motion  of  a  perfect  liquid  there  always  exists  a 
veIocity-])otential   which  satisfies  the  equation 

The  potential  9  and  I  lie  nct.i  uvular  A'elocities  u,  v  and  w  may  be 
found  from  tlie  given  conditio. is,  for  all  points  of  the  interior.  The 
potential  being  always  least  at  the  lioundary  the  lines  of  flow  and  equi- 
potential  lines  begin  and  end  there.  This  Is  true  whether  the  motion 
is  *\steaay"  (tr  not  and  true,  therefore,  when  the  extraneous  force  is 
gravity. 

^luch  work  has  been  done  on  the  motion  of  many  of  the  regular  solids 
immersed  in  a  liquid,  when  acied  upon  iiy  a  system  of  impulsive  forces 
and  also  by  constant  forces.  The  motions  of  the  liquid  in  the  neighbor- 
hood of  such  solids  has  also  been  discussed.  Both  tidal  waves  and  waves 
due  to  local  causes  have  beeu  investigated  and  their  properties  discussed 
to  som'e  extent.  The  related  problem  of  the  effect  of  high  land  masses 
upon  neighboring  bodies  of  water  has  been  worked  out  by  Professor 
R.  S.  Woodward  and  others. 

Perhaps  the  most  familiar  problem  of  the  effect  of  an  extraneous 
force  upon  a  body  of  liquid,  is  the  **Torricelli  Theorem*'  on  the  etflux  of  a 
liquid  from  an  aperture  in  the  side  or  bottom  of  the  containing  vessel. 
There  the  vessel  is  kept  filled  to  a  constant  level  the  motion  becomes 

steady  making  -^-  =0,  -^  =  0  and  -r-  =  0;  and  giving  the  well-known  re- 
sult q*  =  2  gz,  where  q  is  the  velocity.  In  case  the  liquid  rotates  under 
the  influence  of  gravity  angular  velocity  is  introduced,  giving  -^ — =2w. 

Shcvfing  tliat  a  velocity  potential  does  not  exist,  and  that  such  motion 
could  not  take  place  in  a  perfect  liquid. 

Cases  of  motion  where  no  extraneous  forces  are  acting  have  been  com- 
pletely worked  out  by  methods  of  conjugate  functions  and  the  theory  of 
Images.  11  n  these  cases  the  lines  of  flow  and  equipotential  lines  are 
orthogonal  systems  of  curves,  and  methods  of  plotting  such  are  easily 
devised.     But  when  extraneous  forces  are  acting  these  lines  no  longer 
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belong  to  orthogonal  systems  of  curves  and  no  method  has  yet  been  de- 
vised by  means  of  which  the  lines  could  be  drawn  under  specified  condi- 
tions. 

It  was  hoped  that  some  graphical  methml  api)licable  to  all  cases 
might  be  found  in  connection  with  the  present  work,  but  thus  far  none 
has  been  discovered  that  Is  at  all  general.  I  have  found  the  equipotential 
lines  and  lines  of  flow  for  a  rectangular  area  where  a  constant  extrane- 
ous force  is  acting. 

Taking  the  liquid  as  incompressible  since  the  external  forces  is  con- 
stant the  motion  is  steady  and  the  velocity  potential  may  be  made  to 
satisfy  the  equation 

dx^"^dy2  —  " 

and— ^  =  ku,      '-^  =  kw. 

ox  ()Z 

A  constant  must  be  added  to  one  of  these  velocities  to  express  the  elfect 
of  the  constant  force.  This  is  UKU'e  clearly  seen  perhaps  in  the  case  of 
vertical  motions  due  to  the  force  of  gravity.  In  this  case  the  constant  to 
l>e  added  to  w  is  of  course  g  and  since  this  is  a  constant  Laplace's  equa- 
tion Is  still  satisfied.  The  lines  of  flow  and  equipotential  lines  are  no 
longer  orthogonal,  ]>ut  are,  as  we  shall  presently  see,  inclined  at  different 
angles,  being  tangent  at  some  points  of  the  interior. 

If  the  area  be  taken  in  the  sphere  of  attraction  of  the  earth  and  near 
enough  so  that  the  attraction  may  be  taken  as  constant  we  shall  have 

a  =  k  'A 
dx 

V  =  k  -^  +  kpg. 
dz 

where  ^  satisfies  Laplace's  equation. 

Professor  C  S.  Slichter^  has  shown  that  the  motions  in  an  area 
A  B  C  D,  Fig.  1,  filled  with  sand  and  having  water  flowing  through  it, 
entering  along  A  B  and  flowing  out  along  A  D— the  sides  B  C  and  C  D 
being  impervious— may  be  fully  discussed  by  replacing  the  sand  and  water 
by  a  perfect  liquid  having  a  velocity  potential,  and  that  the  velocity  po- 
tential in  this  case  would  be  identical  with  the  pressure  function.  This 
being  true,  it  is  possible  to  find  the  pressure  at  any  point  in  the  interior 
as  well  as  the  component  velocities  at  these  points,  just  as  soon  as  the 


1.    19th  Annual  Report.  U.  S.  Geological  Survey,  Part  II. 
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boundary  conditions  are  Icnown.    Accordingly  in  what  follows  the  velocity 
potential  will  be  replaced  by  the  pressure  function. 

If  the  section  be  horizontal,  the  problem  may  be  treated  in  the  usual 
way,  but  in  case  the  section  is  vertical  tlie  extraneous  force,  gravity,  gives 
a  system  of  curves  which  are  not  orthogonal. 

Let  D  C  ==  a  and  A  D  =  b,  and  suppose  the  head  of  water  along  A  B 
zero.    The  boundary  conditions  then  to  be  satisfied  are: 

P  ^  0  when  x  =  0 

P  :=  0  when  x  =:  a 

P  r=  h  when  z  =  b 

w  ^  0  wlien  z  =  0 

And  since  the  area  is  a  rectangle  P.  u  and  w  are  expressed  as  Fourier's 
series: 

.  ,    n-(b  — z) 

.  n—    X        Sinll ;r „_^ 

-^  ^  ,  nrrb  2a 

n  =  1        u*  cosh        2^ 

This  differentiated  with  respect  to  x  and  z  for  u  and  w  gives: 

.   .    n-(b  — z) 

.     .      n  =  00     sinh ^ „  ^  ^ 

igf)k        ^         2a  n^x 


i—  .      CCS     o« 

iiTrb  2a 

n  =  1  11  cosh       -jT 


-    nn-(b  —  z) 
n  =  00     cosli — - 

2       

n  =  1  11  cosh 


4g/^k        v-                            2a  nmc    ,       , 

^y=     ---        i         ^.     8m-2^fg.k 


2a 

In  the  above  equations  n  represents  each  of  the  successive  odd  numbers, 
a  and  b  being  the  sides  of  the  rectangle  may  have  any  desired  value.    But 
for  simplicity  they  were  in  the  present  case  taken  equal  to  ten,  and  for 
the  same  reason  g/>k  was  taken  equal  to  unity. 
Making  these  changes  the  equations  become: 

.   ,   n7r(10  — z) 

n  r=  X      siuh ~- 

_,      80       v-  20  .     n^x 

u  ^  1  u^  cosh  ^- 
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.    ,    n:r(10  — Z)" 

4  V-  ^  UTTX 

II  =  1  n  cosh    ~ 

,    n-dO  —  z) 
,    u  =  X      cosh    -~ 

4  V  20  .       UTTX      .    , 

u=r  1  u  cosh  — 

From  these  equations  the  values  of  P,  u  and  av  were  found  at  each  of 
the  one  hundred  points  ;;iven  in  the  area.  This  was  done  by  computing 
the  series  for  x  =  1,  2,  3,  4,  5,  (>,  7,  8.  9,  10  when  z=^-l,  and  then  when 
2  =  2,  3,  4.  5,  0.  7,  8,  I).  10,  i.  e.,  by  making  one  hundred  computations  of 
each  series.  The  value  of  u  and  w  being  found  for  each  point  it  was  not 
difficult  to  determine  the  resultant  in  both  magnitude  and  direction.  This 
gave  the  flow  at  each  of  the  points  of  the  area.  We  find  from  Fig.  1 
that  there  is  actual  motion  throughout  the  whole  area. 

The  motion,  indeed,  at  some  points  is  very  slight,  but  there  is  no 
point  in  the  entire  area  where  there  is  no  motion.  This  is  important  if  we 
regard  this  as  an  immense  area  In  homogeneous  ore-bearing  rock.  It 
indicates  that  at  everj'  point  of  the  area  the  water  Is  continually  moving 
and  coming  into  contact  with  new  rock  surfaces,  thus  increasing  its 
capacity  for  dissolving  the  mineral  salts  from  the  area.  From  the  length 
and  direction  of  the  arrows  it  Is  seen  that  at  the  corner  D  the  lines  are 
crowded  down  closer  together  than  at  A.  This  shows  that  the  constant 
force  gravity  has  distorted  the  field,  causing  the  lines  of  fiow  to  be  con- 
centrated at  the  bottom,  and  showing  that  underground  waters  must  take 
very  long  journeys  before  reaching  their  destination  and  so  come  In  con- 
tact with  a  very  great  area  of  rock  surface. 

As  before  stated,  the  relations  of  the  equlpressure  lines  to  the  lines 
of  flow  differ  from  that  found  in  horizontal  planes.  From  Fig.  1  it  is 
seen  that  the  angle  between  the  systems  of  curves  varies  from  nearly  a 
right  angle  to  two  right  angles,  that  Is,  to  tangency.  In  fact,  there  Is  in 
the  area  what  may  be  called  a  line  of  tangency  meeting  the  sides  A  D 
and  D  C  These  lines  of  flow  as  before  indicated  taken  at  equal  dis- 
tances along  A  B  crowd  near  each  other  down  near  D,  showing  the 
effect  of  gravity  upon  them.  If  we  cause  the  constant  force  g  to  cease  to 
act  in  the  case  under  consideration,  the  lines  of  flow  would  be  arcs  of 
circles  cutting  A  B  and  A  I)  at  eciual  distances  from  A.     The  effect  of 
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gravity  tht»n  is  to  pull  these  arc*s  of  circles  out  into  cycloidal-like  curves 
cn»w(linir  near  I>  C.  As  a  matter  of  fact  tbe  curve  drawn  from  x  =  5, 
£  —  i<»  is  nearly  a  cycloid.  Those  in  the  upper  left-hand  corner  being  too 
low  and  long  and  those  in  the  lower  right-hand  corner  too  short  and  high 
for  cycloids. 

The  lines  of  pressure  are  hyperl>ola-lilie  curves  drawn  for  pressures, 
1,  2,  3,  4,  etc.,  all  the  cur>es  begiuning  and  ending  in  the  boundary. 

It  is  easy  to  see  that  we  may  take  a  similar  area  a  b  to  the  right  of 
A  B  C  D  and  leaving  an  open  face  similar  to  A  D  and  an  impervious  bot- 
tom and  water  at  zero  pressure  along  the  top.  We  should  then  have  these 
two  areas  one  on  each  side  of  B  C  with  the  liquid  flowing  in  opposite 
directions.  The  liquid  in  each  area  flows  directly  down  B  O  and  so  the 
motion  will  not  be  interrupted  if  B  C  be  removed.  That  is,  the  method 
of  images  is  applical)le  horizontally.  If.  however,  a  similar  area  to  A  B 
C  I>  be  taken  just  l>elow  C  U  we  can  not  say  that  the  method  of  images 
as  usually  applied  holds  true.  We  may  regard  A  D  in  the  upper  area  as 
an  absorbing  slit  and  A  1)  in  the  lower  area  as  a  similar  slit  and  the 
position  C  D  between  them  as  a  mirror  the  corresponding  parts  of  A  D 
In  the  upper  and  lower  slits  are  not  found  at  equal  distances  above  and 
beb)w  C  D.  Tiiey  are  found  drawn  down  by  gravity  so  that  tbe 
method    of    images    must    l>e    moditied    for    vertical    dlstril>utions.      By 

9  0 

integrating  u  witli  respect  to  z  between  tbe  limits  b  and       .  b;  b  and 

— .  b,  etc.,  tbe  amount  of  flowage  from  each  of  the  ten  equal  divisions  of 

A  D  may  be  calculated.  And  in  a  similar  way  the  amount  of  liquid  going 
in  at  each  of  tbe  ten  e<iual  divisions  of  A  B  is  obtained   by  integrating 

9  9  8 

w  with   rtvspect   to  x  between  tbe  limits  a  and   T7;-a;   i a  •  *  ^^^  lo**' 

etc.     The  e(iuations  for  the  flowage  and  the  amount  absorbed  are  then: 


n  :r  ( b  —  z) 


J   ^  "         a  =  1      n^  cosh  ^JLl?  2a  J 

2a 


.     UT(b  — z) 

n=rx     cosb  -„ ^^^id  Id 


J   ^  ^         n  =1      n^cosh  l\^  ^  Jc  J 


n  =  1      n^  cosh  "— ^ 
2a 


c 
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9  9 

where  c  varies  from      .  b  or  r    .  a  down  to  zero,  and  d  varies  from  a  or  b 

downtOTjT.  b  or       .  a.     Solving  the  ten  equations  for  the  ten  different 
values  of  f  and  a,  we  get  the  following  table: 


No.. 

..      1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

a   958 

.875 

.800 

.726 

.664 

.611 

.566 

.535 

.512 

.502 

f  .042 

.126 

.216 

.815 

.424 

.556 

.716 

.935 

1.24 

2.07 

Table  I. 
It  will  be  seen  from  the  table  by  counting  the  divisions  from  A  as  1,  2.  3. 
etc.,  that  nearlj-  half  tin*  water  flows  throuj?h  the  first  three  divisions 
and  that  there  is  a  gra^lual  decrease  toward  13.  The  relative  value  of  f 
from  the  different  divisions  shows  a  verj-  slight  flowage  from  the  first 
division  with  a  rapid  increase  from  each  of  the  succeeding  divisions  until 
the  two  lower  divisions  at  I)  carry  off  one-half  of  the  amount  absorbed. 
This  shows  in  a  very  vivid  way  the  pronounced  effect  of  gravity  or  any 
constant  external  force  upon  a  liquid.  The  amount  going  in  along  A  B  Is 
of  course  equal  to  the  amount  flowing  out  along  A  D.  since  the  eciuation 
of  continuity  must  hold  true. 

It  is  interesting  to  note  that  the  curve  given  by  plotting  the  flowage 
from  A  D  is  very  nearly  a  tractrix  or  antifriction  curve.  See  Fig.  3.  It 
would  undoubtedly  be  an  exact  tractrix  had  the  number  of  divisions  of 
A  D  been  taken  small  enough,  I.  e.,  if  twenty  or  thirty  equal  divisions  had 
been  taken  instead  of  ten. 

In  Fig.  3  the  line  O  X  corresponds  to  the  distance  A  D  In  Fig.  1,  and 
the  y-coordinates  of  the  curve  are  given  by  the  values  f  taken  from 
'a able  I. 

Fig.  4  shows  the  distribution  of  absorption  into  the  area  A  B  C  D 
along  A  B,  the  line  A  B  of  the  figure  corre.«ponding  to  the  line  -x  B  of  the 
area.  The  y-coordinates  of  the  curve  being  taken  from  Table  I  as  the 
different  values  of  a. 

Pigs.  3  and  4  then  show  the  distribution  of  absorption  ana  flowage 
along  A  B  and  A  D. 

ETxtendIng  this  method  by  taking  A  B  one  hundred  and  keeping  A  D 
ten,  we  get  approximately  an  artesian  well  area.  The  values  of  f  and  a 
for  this  case  are  given  below: 

No....      123456789  10 

a  6.51       1.44       .139       .044       .028       006 

f    .040       .162     .210       .348       .446       .616       .762       .981       1.32     2.63 
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Table  n. 


It  will  be  seen  that  the  amount  tlowing  in  at  the  first  division  of  A  B 
is  al  out  two-thirds  tlie  total  amount  flowing  into  the  entire  area,  and  that 
this  supplies  the  fiowage  for  the  tirst  nine  divisions  of  A  D  while  the 
tenth  division  of  A  D  gives  out  the  water  from  /^  the  distance  A  B.  If 
the  rock  in  the  area  bo  soluble  it  is  easily  seen  that  the  water  flowing 
from  this  lowest  division  of  A  I>  will  be  very  highly  charged  with  mineral 
matter,  while  the  remaining  two-thirds  that  flows  out  above  w-lll  be  \ery 
slightly  charged.  This  is  more  especially  evident  when  the  long  sweeping 
paths  of  the  water  are  considered  compared  with  the  very  short  paths  of 
the  waters  of  the  first  division  of  A  B.  We  have  this  represented  graph- 
ically In  Fig.  5,  where  the  lines  of  flow  are  drawn  for  the  case  where 
A  R  -  100  and  A  D  =  10,  or  a  typical  artesian  area.  If  A  D  be  a  crevice 
in  the  rock  it  is  evident  that  this  place  will  be  favorable  for  the  deposition 
of  the  mineral  salt  dissolved  in  the  water  since  the  pressure  is  released  at 
this  point  and  there  Is  apt  to  exist  some  reagent  that  will  cause  a  precip- 
itate of  the  ore.  This  reagent  may  exist  in  the  crevice  itself  or  in  the 
opposite  wall. 

In  Fig  6  the  curve  has  been  plotted  for  the  flowage  from  A  D  for 
the  case  A  D  =  10  and  A  B  ==  100.  This  does  not  difl^er  much  from  the 
case  where  A  D  ==  10  and  A  B  =  10,  except  that  the  convexity  downward 
is  somewhat  more  pronounced,  making  the  curve  less  like  the  tractrix. 

Ten  equal  divisions  were  taken  along  A  D  and  the  values  of  y  taken 
from    Table  II  corresponding  to  different  values  of  f. 

The  absorption  curve  for  the  case  A  D  =  10  and  A  B  =  100  is  given  in 
Fig.  7.  Here  the  scale  has  been  somewhat  changed  due  to  the  large 
value  of  A  B.  The  distance  A  B  was  divided  into  one  hundred  equal 
divisions,  w^hile  the  same  vertical  scale  was  used  for  y  as  in  the  preceding 
cases.  The  values  of  y  were  taken  from  Table  II,  being  the  different 
values  of  a  In  that  table. 

The  rapid  fall  of  the  curve  at  first  and  then  more  gradual  fall  corre- 
sponds to  the  values  of  a  found  in  Table  II  and  also  emphasizes  the 
relative  slowness  of  the  motion  of  the  water  in  the  right-hand  half  of  the 
area  A  B  C  I>,  Fig.  5,  as  compared  with  that  of  the  left-hand  half. 

The  method  used  in  the  preceding  cases  might  be  extended  to  areas  of 
different  dimensions,  but  the  results  would  not  differ  much  from  those 
already  stated. 
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If  A  B  l»e  taken  srre.iter  than  one  liundrod,  wliile  A  D  remains  ten, 
or  if  we  have  any  similar  relation  between  the  two.  it  will  be  more  ad- 
vantaireous  to  use  the  Fourier's  integral  instead  of  the  Fourier's  series, 
since  for  such  a  difference  between  A  H  and  A  D  the  area  may  be  con- 
sidered as  an  infinite  strip. 

The  i-esults  obtained  are  especially  interesting  in  connection  with  the 
motion  of  ground  water,  liecause  of  rlieir  Inaring  on  the  tlieory  of  ore 
deposits,  artesian  wells  and  drainage  flumes.  The  fact  tliat  sand  through 
which  water  is  flowing,  as  before  indicated,  can  be  replaced  l)y  an  ideal 
liquid  having  a  velocity -potential  which  is  identical  with  the  pressure 
opeiLs  a  new  field  of  investigation  in  hydrodynamics  from  which  many 
important  results  will  be  obtained. 


Tiq.-l 
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A  Topographic  Result  of  the  Alluvial  Cone. 


By  a.  H.  Purdue. 


An  alluvial  cone  that  is  composed  inniuly  of  more  or  less  finely  com- 
minuted material  would  not  last  long  enough  after  the  area  covered  by  It 
ceases  to  be  one  of  depositiott  to  produce  an  enduring  topographic  feature. 
It  would  soon  succumb  to  the  agents  of  erosion  and  transportation.  Even 
If  composed  of  coarse  material,  its  life  might  be  short  if  the  lithological 
character  and  climatic  conditions  were  such  as  to  bring  rapid  disintegra- 
tion. Rut  if  the  cone  be  composed  mainly  of  coarse  material  that  can 
withstand  the  weathering  agencies,  there  is  every  reason  to  believe  that  it 
would  have  lasting  topographic  results. 

In  transverse  section,  alluvial  cones  are  higher  in  the  middle  than  on 
the  borders  next  the  escarpment,  as  shown  in  Fig.  1,  so  that  the  tendency 


is  for  the  streams  which  form  them  to  shift  either  to  the  right  or  to  the 
left,  running  along  the  base  of  the  escarpment.  If  such  a  stream  Is  not 
overloaded  at  this  point,  it  becomes  a  cutting  stream,  and  the  profile,  that 


shown  in  Fig.  2.    Should  the  cone  be  formed  immediately  below  the  junc- 
tion of  two  streams,  as  in  Fig  3,  both  streams  might  shift,  one  to  either 
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side,  leaving  the  cone  between  tlieni,  as  in  Fig.  4,  and  witii  the  proflle  as 
shown  in  Fig.  5.  The  writer  has  in  mind  a  case  of  this  kind,  where  the 
shifting  has  recently  talven  place. 


r.q.s. 
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lu  the  Booue  chert  region  of  northern  Arkansas,  there  are  many 
alluvial  cones,  composed  almost  entirely  of  fragmentary  chert.  This 
chert  withstands  weathering  to  a  remarkable  degree.  It  readily  permits 
the  rainfall  to  pass  through  it,  thus  preventing  erosion,  and  forming  an 
ideal  protection  for  the  underlying  rocks. 

Also,  over  this  region,  there  are  numerous  knobs  of  the  character 
ghown  in  Fig.  6.  These  knobs  are  capped  with  fragment^iry  chert,  resting 
uiKui  tlie  magnesian  limestone  that  underlies  the  Boone  chert.     The  sur- 


roi'iullng  ge(;;raphy  is  that  shown  in  Fig.  4.  Nearly  all  the  capping 
niaterial  is  angular,  but  close  search  will  often  reveal  water-worn  pebbles. 

The  winter  is  of  the  opinion  that  the  capping  material  is  that  of 
alluvial  cones,  and  that  the  preservation  of  the  rnek  beneath  from  erosion, 
is  due  to  the  protection  afforded  liy  the  cones.  Such  knobs  are  sometimes 
'Mi\  feet  iibove  the  valleys  lieneath.  The  small  number  of  water-worn 
pehhies  is  accounted  for  in  the  fact  that  the  debris  of  the  cones  was 
transported  but  short  distances,  and  there  was  not  time  for  much  round- 
ing.   Besides,  the  niaterial  is  hard,  and  would  wear  slowly. 

The  material  of  these  old  cones  must  not  be  confounded  with  the 
gravel  that  is  common  in  this  region,  and  which  occurs  on  the  hill  sides 
(see  Fig.  (1)  often  extending  up  to  the  height  of  2<)0  feet  or  more  above 
the  present  stream  level.  This  material,  unlike  that  capping  the  knobs, 
is  all  water-worn,  and  was  left  on  the  inside  curve  of  the  streams  as  they 
shifted  laterally. 
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PROdREss  IN  Locomotive  Testing. 


By  w.  f.  M.  Goss. 

It  is  now  fourteen  years  since  the  initial  steps  were  taken  to  install  at 
Purdue  University  a  locomotive  testing  plant  Plans  which  were  then 
formulated  were  rapidly  worked  out,  and  in  the  fall  of  1801,  the  completed 
plaut  was  put  into  operation.  It  consists  of  a  mounting  mechanism, 
upon  which  any  locomotive  can  be  operated  In  much  the  same  manner  as 
upon  the  road,  while  retaining  its  fixed  position  in  the  laboratory;  and  of 
such  accessory  apparatus  as  Is  needful  in  measuring  its  power  and  in  de- 
termining its  elHciency.  A  locomotive  mounted  upon  the  testing  plant 
can  be  tired  as  if  upon  the  road  and  can  be  run  at  any  speed  and  under 
any  load,  its  action  being  controlled  in  precisely  the  same  manner  as  when 
in  actual  service,  while  its  fixed  position  in  the  laboratory  allows  tlie 
attachment  of  delicate  apparatus,  and  permits  great  accuracy  in  the 
methods  employed  in  studying  its  performance. 

The  practical  value  of  the  Purdue  plant  was  at  once  recognized.  It 
had  long  been  understood  that  in  testing  a  steam  engine,  the  maintenance 
of  constant  conditions  w^as  of  prime  importance,  whereas  the  operation  of 
a  locomotive  on  the  road  is  attended  by  a  great  variety  of  changes  in 
conditions  which  affect  its  action.  Again,  upon  the  road,  so  great  are  the 
limitations  governing  the  attachment  of  apparatus  that  oljservations  had 
necessarily  been  of  a  very  elementary  sort.  Difficulties  in  testing  arising 
from  these  and  other  causes  were  entirely  overcome  by  the  advent  of  the 
testing  plant.  By  its  use  it  became  possible  to  apply  to  the  locomotive 
the  same  accurate  methods  in  observing  the  performance  of  a  locomotive 
which  had  previously  been  elaborately  developeil  for  testing  stationary 
^ugincs.  Mechanical  engineers  and  superintendents  of  motive  power 
visited  the  laboratory  to  >vltnes8  the  operation  of  the  Purdue  testing  plant, 
from  many  parts  of  our  own  country,  and  from  several  foreign  countries. 
Other  plants  were  soon  proposed.  In  1896  the  Chicago  &  Northwestern 
Hallway  Company  equipped  its  Chicago  shops  for  locomotive  testing,  and 
niore  recently,  Columbia  University  has  supplied  a  locomotive  testing 
plant  for  its  engineering  laboratory.  Otlier  institutions  have  plants  in 
<?ontemplation.  Meanwhile,  the  work  of  the  Purdue  plant  has  proceeded 
8- A. OP  SciKNCK,  *03. 
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St  en  (lily  from  the  IJO^^nDing.  K«\»<ldes  serving  In  the  instruction  of  liun- 
dretls  of  students,  it  has  supplied  the  means  for  conducting  a  number  of 
important  researches,  tlie  results  of  which  have  been  duly  pulilished  and 
important  problems  are  now  in  process  of  solution  under  the  patronage 
of  the  Carnegie  Institution.  This,  while  in  terms  too  brief  to  be  entirely 
complete,  gives  a  fair  picture  of  the  present  status  of  locomotive  testing 
from  a  laboratory  point  of  view. 

Just  at  this  time,  all  who  are  interested  in  locomotive  design  or  per- 
formance have  their  faces  turned  to  the  Louisiana  Purchase  Exposition. 
Engineers  have  always  looked  upon  a  great  exposition  as  serving  in  many  • 
ways  to  advance  the  practice  of  their  profession.  It  has  often  happened 
that  in  addition  to  tlie  far-reaching  influence  of  their  general  exhibit,  such 
expositions  have  given  occasion  for  a  considerable  amount  of  highly 
scientific  work.  At  the  Centennial  Exposition  at  Philadelphia,  in  1S7G, 
a  system  of  steam-lioiler  testing  was  developed.  The  Columbian  Exposi- 
tion at  Chicago  in  189:5  had  its  engineering  congress,  and  it  is  of  interest 
to  know  that  the  Louisiana  Purchase  Exposition  at  ^t.  Louis  is  to  be  em- 
phasized by  tlie  working  out  of  extensive  plans  for  locomotive  testing. 

It  hns  been  announced  that  the  Pennsylvania  Railroad  Company  is  to 
make  a  incomotive  testing  plant  the  central  features  of  its  exhil)it  at 
St.  I^ouis.  and  is  to  conduct  tests  upon  Im'omotives  throughout  the  periol 
of  the  Exposition.  To  this  end,  it  is  now  installing  in  the  Transportation 
Building  at  the  Exposition,  an  elaborate  and  most  beautifully  designed 
testing  plant.  The  undertaking  is  being  directed  by  Mr.  F.  D.  Casanave. 
acting  as  special  agent  in  charge  of  the  company's  exhibit,  with  whom  the 
various  technical  departments  of  tlie  railroad  are  co-operating.  That  the 
work  of  testing  locomotives  may  be  free  from  all  taint  of  selfishness  and 
that  it  may  serve  as  large  a  purpose  as  possible,  the  company  has  in- 
vited the  American  Society  of  Mechanical  Engineers  and  the  American 
Railway  Master  Mechanics*  Association  to  have  a  part  in  giving  direction 
to  Its  work.  Each  of  these  organizations,  in  accepting  the  invitation  has 
appointed  a  committee  of  tliree  to  represent  it,  which  committees,  acting 
together,  constitute  what  is  now  known  as  tlie  Advisory  Committee  of 
the  Pennsylvania  Company  for  Locomotive  Testing.  The  writer's  connec- 
tion with  the  work  is  that  of  a  member  of  the  Advisory  Committee. 

It  has  iicen  planned  to  test  twelve  locomotives,  a  number  of  which 
will  be  of  foreign  manufacture.  One  Is  to  be  a  de  Glehn  balanced  cnin- 
pound,  wliidi  has  been  ordered  by  the  Pennsylvania  Company  and  will 
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be  liiiportod  from  Frnnce  for  use  on  the  tcstinj?  plant.  German  manu- 
facturers are  to  send  locomotives  eciuiiipod  with  superheaters.  The  com- 
ing to  this  country  for  the  puriKJse  stated  of  these  typical  forel^  locomo- 
tives is  a  matter  of  more  than  ordinary  significance.  The  American 
loiHUiiotives  selected  for  test  will  represent  different  types  of  modern 
freight  and  passenger  engines. 

It  is  expected  that  a  test  will  be  started  each  day  between  eight  and 
nine  o'clock  in  the  morning,  and  will  be  continued  for  from  two  to  four 
hours,  depending  upon  the  conditions  of  running.  Any  engineer,  there- 
fore, interested  in  locomotive  testing  may  see  a  test  in  progress  by  visit- 
ing tlie  Transportation  Building  during  any  morning  of  the  Exposition. 

It  is  proposed  to  have  the  results  obtained  from  all  the  tests  given 
publicity  by  means  of  bulletins,  which  will  be  issued  from  time  to  time 
by  the  Pennsylvania  C'ompanj%  and  which  will  be  sent  to  the  technical 
press  and  to  individuals  under  conditions  yet  to  be  announced.  Bulletin 
No.  1,  describing  the  organization  and  the  methods  has  already  been 
issued. 
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Additions  to  the  Flora  of  Indiana. 


By  Herman  B.  Dorner. 


The  plants  giren  In  the  list  below,  are  some  which  were  collected,  by 
the  writer  within  the  past  three  years,  and  have  not,  as  yet,  been  Included 
Id  the  State  flora. 

It  was  thought  best.  In  presenting  this  list,  to  add  such  notes  as  might 
be  of  interest  to  botanical  worljers  of  the  State. 

The  nomenclature  used  is  that  of  "Britton's  Manual  of  the  Flora  of 
tho  Noiiliern  United  States  and  Canada." 

1.  Panicum  Columbianum  Scribn.    Tippecanoe  County. 
Collected,  in  1902,  along  the  Wabash  Railroad  east  of  Lafayette. 

2.  Punicum  Lumiginosum  Ell.    Tippecanoe  County. 

This  species  was  collected,  during  the  season  of  1902,  in  three  locali- 
ties. It  was  first  collected  along  the  Wabash  Railroad,  east  of  Lafayette, 
and  again  on  a  wooded  hillside  about  three  miles  east  of  the  city.  The 
third  collection  was  made  about  three  miles  north  of  the  city,  along  a 
shaded  roadside. 

Britton  gires  as  the  range  of  this  species,  "from  southern  New  Jersey 
to  Florida  and  Alabama.'' 

3.  Panicum  oHgosanthes  Schult.    Tippecanoe  County. 

This  was  first  collected,  in  1901,  along  the  Wabash  Railroad  east  of 
Lafayette.  ObserAations  in  this  locality,  during  the  succeeding  years, 
show  that  it  is  gradually  spreading  over  more  territory. 

In  1902,  it  was  again  collected  south  of  the  city,  along  Wea  Creek. 

Britton  gives  for  its  range,  "Virginia  to  Georgia  and  Mississippi." 
Its  introduction  into  the  State  is  probably  due  to  the  railroads. 

4.  Sporobolvs  lofigifoUus  (Torr.)  Wood.    Tippecanoe  County. 

This  occurs  In  Tippecanoe  Counly  in  several  localities.  It  was  first 
collected  south  of  Lafayette,  along  the  banks  of  Wea  Creek.  Later  it  was 
found  on  a  dry,  open  hillside,  about  three  miles  east  of  the  city. 

It  is  quite  abundant  where  found. 

5.  Bromva  patulvs  M  &  K.    Tippecanoe  County. 

Quite  common  on  Purdue  farm  and  on  State  Street,  West  Lafayette. 

All  attempts  to  determine  this  species  referred  it  to  B.  squarrosus  but 
the  description  did  not  seem  to  fit  it.  Specimens  were  then  sent  to  Prof. 
Hitchcock  who  determined  it  as  B.  patulus  M.  &  K.    In  regard  to  it  he 
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says,  ''It  is  allied  to  B.  squarrosus,  but  has  a  more  loose  and  open  panicle. 
It  is  not  described  in  the  manuals,  as  it  seems  to  be  introduced  in  only  a 
few  places  in  this  country." 

A  description  of  this  species  will  be  found  in  Mr.  Shear's  "Revision 
<if  the  Genus  Bromus,"  published  as  bulletin  2:^  of  the  Division  of 
Agrostology. 

The  plant  seems  to  be  well  established  in  this  locality. 

(i.    Uordvum  pusiUiim  Nut.     Tippecanoe  County. 

This  species  was  collected  along  the  Wabash  Kailroad.  east  of  La- 
fayette, where  it  seems  lo  be  well  established. 

It  was  first  collected  in  IJKK)  and  specimens  have  been  taken  each 
succeeding  year. 

This  species  was  jjrobably  introduced  in  refuse,  thrown  out  from 
-cattle-cars. 

7.  Tradcscautia  hrait (talis  Raf.    Tippecanoe  County. 

Found  very  commonly,  aljout  Lafayette,  on  partly  shaded  hillsides. 

8.  Asariftn  acununatum  (Ashe)  Bicknell.     Tippecanoe  County. 

Very  common  in  A\0)ds  and  on  sliaded  hillside,  east  of  Lafayette. 
A.  Vanadcnsc  V.  with  which  it  is  confused  was  also  found  in  the  same 
locality. 

9.  AUionia  Ihicaris  Pursh.    Tippecance  County. 

First  collected  along  the  Wabash  Railroad  in  1901.  Observations  since 
then  show  that  it  has  become  well  established  and  is  slowly  spreading. 

10.  Garitiium  puaHiUuin  Burm.  f.     Tipjiecanoe  County. 

In  the  summer  of  1I)(»2,  this  was  found  growing  among  the  grass  ou 
the  Experiment  Station  grounds. 

This  one  collection,  however,  without  any  additional  observations  is 
hardly  enough  to  admit  it  to  the  State  flora. 

11.  Amivosttcc  occidditaiiff  l*tirsh.     Tippecanoe  (^ounty. 

Found  growing  somewhat  abundantly  in  lowland  near  Wea  Creek. 

This  is  listed  on  page  (UlO,  of  the  Catalogue  of  the  Flowering  Plants 
of  Indiana,  by  Prof.  Coulter,  as  a  doubtful  member  of  the  State  flora. 

Specimens  of  all  the  plants  listed  above  have  been  deposited  in  the 
herbarium  of  Indiana  iilants  at  Purdue  Ltni versify. 

In  conclusion,  the  writer  wishes  to  acknowledge  his  indebtedness  to 
Prof.  Stanley  Coulter,  f(jr  much  kind  help  in  his  work,  and  to  Prof  A.  S. 
Ilitciicock,  of  the  Department  of  Agrictdture,  for  help  in  the  determina- 
tion of  the  grasses. 
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J^OTANicAL  Notes. 


By  Moses  N.  Elrod. 


Tecoma  radicans  (L.)  D  C  The  tninipet-flower  presents  many  peculiar 
characters  that  are  of  great  value  in  securing  cross-fertilization,  and  it 
seems  to  be  constructed  on  a  plan  admirably  adapted  to  meet  the  needs 
of  the  humming-bird. 

One  among  the  first  things  in  its  structure  to  attract  attention  is  the 
nearly  horizontal  position  of  the  flower,  its  short,  unexpanded  lower  lip, 
the  opposite  of  the  arrangement  in  many  tlowers  dependent  upon  insect 
visitors  for  fertilization,  and  the  manner  in  which  the  filaments  are 
twisted  right  and  left  so  as  to  bring  the  dehiscing  anther  on  the  same 
plane  with  their  backs  against  the  upper  lip  of  the  corolla.  This  group- 
ing of  the  anthers  is  eflfected  by  ihe  outer  and  longer  pair  of  the  angular, 
dimorphous  filaments  making  one  turn  on  their  axes  and  the  inner  pair 
making  a  half  turn.  The  pistil  is  a  little  longer  than  the  stamens  and 
terminates  in  a  two-branched,  foliaceous.  spatulate  stigma. 

In  July.  11M)2,  I  noticed  that  the  stigma  is  sensitive.  While  searching 
in  my  pocket  for  a  magnifying  glass  the  h>l)es  of  a  plucked  Hower  had 
closed  so  that  the  stigmatic  surfaces  were  in  close  contact.  The  use  of 
force  failed  to  separate  th«*m  for  more  than  a  moment  and  when  one  of 
the  thin  lobes  was  cut  away  the  other  curled  up  into  a  loose  roll.  At  the 
time,  I  supposed  that  I  had  made  a  discovery,  hut  soon  found  that  I  had 
been  anticipated.  In  Miiller's  ''Fertilization  of  Flowers"  it  is  stated  that 
when  the  stigma  of  liignouia  has  been  "touched  by  an  insect  visitor  they 
then  close  up  Immediately."  He  also  quotes  the  experiments  of  his  brother 
on  a  South  American  si)ecles,  showing  that  successful  fertilization  was 
secured  only  when  the  pollen  applied  came  from  a  plant  growing  "at  a 
distance."  It  was  to  test  the  .sensitiveness  of  the  stigmas  and  the  condi- 
tions under  which  cross-fertilization  was  effectual  that  my  observations  of 
Tecoma  radicans  were  made. 

The  stigmatic  lobes  of  a  flower  which  had  just  come  Into  bloom,  when 
irritated  with  the  point  of  a  knife-blade  or  any  other  hard  substance, 
closed  in  five  seconds,  and  those  of  the  faded  flowers  in  thirty  seconds. 
A  drop  of  water  acted  as  an  irritant  when  applied  soon  after  the  stigmas 
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had  matured,  but  a  warm  rain  had  no  effect.  Fresh  flowers  placed  lu  a 
refrigrerator  were  not  affected  by  the  reduction  of  the  temperature,  while 
those  exposed  to  cold  rains  seemed  to  have  their  irritability  diminished. 
The  application  of  pollen  from  the  same  or  another  flower  had  no  effect 
when  care  was  exercised  not  to  rousrldy  touch  the  stigma.  Pollen  was 
applied  one  eveninj;  to  the  tip  of  the  lower  lobe,  which  is  the  larger  and 
longer  of  the  two  lobes,  and  it  did  not  hinder  their  opening  next  morning. 
After  closing  up  from  the  use  of  an  irritant  alone  they  opened  again  in 
about  two  hours.  But  if  the  irritation  had  been  accompanied  with  the 
application  of  pollen  from  the  same  or  another  vine  they  rarely  opened 
again,  and  never  if  the  ovary  was  fertilized. 

More  than  fifty  experiments  to  determine  the  effects  of  pollenization 
with  pollen  from  the  same  flower  as  the  stigma  treated,  or  from  another 
flo\\er  growing  on  tlie  same  stock,  gave  negative  results.  In  some  cases 
the  ovary  seemed  to  swell  and  remained  attached  to  the  vine  longer  than 
those  not  pollenated,  but  they  all  turned  black  or  dropped  off  within 
fifteen  days. 

AH  the  stigmas  treated,  to  determine  their  irritability,  and  the  effects 
of  pollen  applied  to  them  coming  from  a  distance,  grew  on  vines  in  the 
back  yard  of  No.  823  Washington  Street,  Columbus,  Indiana.  Six  strong 
stocks,  coming  from  the  same  root,  cover  the  fence  and  an  old  apple  tree. 
In  the  autumn  of  llMJl  they  produced  many  matured  capsules.  August 
the  10th  and  20th,  1002,  eleven  stigmas  were  pollenated  from  flowers  Col- 
lected two  and  one  half  sipiares  distant.  Six  of  these  began  to  develop  in 
fine  style,  but  came  to  naught.  September  0th  and  10th,  six  stigmas  were 
treated  with  pollen  from  a  vine  found  growing  outside  the  city  limits,  one- 
fourth  mile  west  on  the  Nashville  road.  As  a  result,  the  ovary,  in  one 
instance  gi'ew  to  be  one  inch  long  and  then  withered.  The  others  were 
failures  and  their  ovaries  did  not  appear  to  have  grown  a  little  bit.  The 
season  closed  with  nothing  to  show  for  my  work  and  the  distance  theory 
unverified.  The  vine  in  my  yard  began  blooming  again  July  1st,  1003,  and 
the  first  experiment  of  that  year  w^as  made  to  see  how  much  influence  the 
soil  in  which  the  vine  grew  had  to  do  in  determining  the  final  results  of 
cross-fertilization.  July  5th,  1  collected  flowers  from  a  vine  growing  In 
the  rich  bottom  land  of  Clifty  Creek,  two  miles  south  of  the  city,  and 
twenty  stigmas  growing  in  my  yard  were  pollenated.  The  flowers  treated, 
were  In  all  stages  of  blooming,  from  those  just  opening  to  others  that 
were  fading,  but  none  where  the  lol>es  of  the  stigma  did  not  promptly 


Digitized  byLjOOQlC 


121 

close  when  irritated.  These  experiments  resulted  in  twelve  full  grown 
capsules.  July  31st  and  August  3d  eighteen  stigmas  were  pollenated  from 
flowers  found  growing  on  clay  soil,  one  mile  south  of  the  city,  which 
resulted  in  three  mature  capsules.  August  the  14th  and  18th,  nineteen 
stigmas  were  treated  with  pollen  from  a  vine  growing  in  clay  soil  one- 
half  square  north  of  my  vine,  and  three  mature  pods  were  the  result. 
Ten  stigmas  were  pullenated  August  10th  from  a  vine  growing  in  clay  soil, 
at  the  root  of  a  large  elm  tree,  about  one  stiuare  northwest  of  the  home 
vine,  and  eight  mature  capsules  were  the  result. 

Summarized,  the  results  show  that  sixty  per  cent,  of  the  pollenations 
made  with  pollen  from  a  vine  growing  in  rich  loam  were  successful; 
fifteen  and  sixteen  per  cent,  were  successful  when  the  pollen  came  from 
clay  soil,  and  the  vines  grew  in  the  open,  under  conditions  nearly  tho 
same  as  that  of  my  back  yard,  and  eighty  per  cent,  as  the  result  when 
the  pollen  came  from  a  vine  whose  roots  were  planted  in  clay  soil  and 
entertwined  with  those  of  a  big  elm.  From  this  it  seems  that  the  soil  in 
which  the  vine  grows,  has  some  influence  on  the  fertilizing  power  of  its 
pollen.  The  pollen  used  in  the  1902  experiments,  which  resulted  in  fail- 
ures, came  from  vines  growing  in  the  open  and  rooted  in  clay  soil.  Th^ 
Idea  that  pollen  coming  from  the  big  elm  tree  vine  is  in  some  way  pecu- 
liarly efficacious  in  producing  seed  is  confirmed  by  the  fact  that  a  vino 
within  one  hundred  yards  of  it,  and  favorably  located  to  encourage  hum- 
ming-birds to  visit  between  the  two,  has  borne  an  abundant  crop  of  cap- 
sules for  the  past  two  years. 

The  only  insects  noticed  on  the  trumpet-flowers  were  robbers,  whose 
visits  were  without  compensating  advantages.  Black  auts  and  little 
sweat  bees  came  early  and  stayed  late;  the  ants  to  get  nectjir,  and  the 
bees  to  collect  pollen.  Sometimes  they  found  an  entrance  between  the 
lobes  of  the  corolla  limb  iiefore  the  flower  was  open.  The  bees  made  short 
work  of  collecting  all  the  pollen  in  sight— half  of  it  going  within  fifteen 
minutes.  When  the  pollen  was  knocked  down  into  the  tube  they  did  not 
seem  to  be  in  any  way  put  out,  but  went  on  collecting  until  all  was  gone. 
As  many  as  six  bees  were  seen  together  in  a  corolla,  very  Imsy,  crowding 
and  fighting  for  place.  Had  they  found  any  pollen  on  a  stigma  they 
would  have  taken  it.  During  a  drouth  conical  holes  were  found  in  the 
calyx,  of  many  flowers,  that  reached  down  to  the  ovary,  and  as  mud- 
dauber  wasps,  flphcfjidr,  were  seen  about  the  holes  they  were  charged  with 
making  them.    After  rain  came  they  disappeared,  and  may  have  done  the 
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drilling  to  j;et  at  the  nectar  as  food,  or  as  a  substitute  for  water  in  temper- 
ing their  building  material.  Humble  and  honey-bees  occasionally  were 
seen  prospecting  around  the  .flowers,  but  they  rarely  stopped  for  more 
than  a  moment. 

It  is  remarkable,  while  the  mechanism  of  Tecoma  is  peculiarly  effective 
in  preventing  self-pollenation,  that  its  pollen  is  Impotent  except  when 
applied  to  the  stigma  of  another  plant  under  restricted  conditions,  and 
that  the  humming-bird  is  its  only  visitor  of  service  in  its  fertilization. 

Impaticns  aurca  Muhl.  The  pale  touch-me-not  is  a  common  plant  in 
Indiana,  growing  best  in  the  damp,  rich  soil  of  the  shaded  river  bottoms. 

The  mechanism  of  the  flower  is  generally  understood,  but  the  part 
played  by  the  scales,  on  the  inner  side  of  the  fllaments,  is  not  so  well 
known.  The  filaments  are  so  arranged  as  to  form  a  group,  which  is  held 
together  by  the  coherent  scales.  With  reference  to  the  mouth  of  the  spur 
the  posterior  part  of  the  group  is  closed  by  a  single  filament  and  the  sides 
by  two  filaments,  leaving  the  front  with  a  larger  opening  between  the 
anterior  pair  than  elsewhere.  The  scale  of  the  posterior  filament  is  di- 
vided into  two  parts  which  are  continuous  with  the  coherent  scales  of  the 
sides.  The  two  resulting  appendages  are  symmetrical,  and  are  in  close 
contact,  on  an  anteroposterior  line,  so  as  to  form  a  roof  or  hood  over  the 
end  of  the  stigma.  On  the  under  side  of  the  hood  is  a  pocket  into  which 
the  stlgmatic  end  of  the  ovary  is  inserted.  The  end  of  the  ovary  is 
marked  by  a  slight  papilla  near  the  anterior  end  of  the  dividing  line  of 
the  hood.  The  pocket  Is  so  placed  with  reference  to  the  plane  of  the  hood 
that  the  end  of  the  ovary  does  not  push  at  right  angles,  but  in  an  oblique 
direction.  The  filaments  cease  to  grow  when  the  flower  opens,  while  the 
ovary  continues  to  increase  in  length,  and  by  this  arrangement  with  refer- 
ence to  the  hood  it  pushes  against  it  without  protruding,  until  the  fila- 
ments are  broken  from  their  attachment  to  the  receptacle.  When  the  con- 
nection with  the  receptacle  is  broken  the  filaments  curl  backward  with 
such  force  as  to  often  cause  the  cap  of  withered  anthers  to  fall  to  the 
ground.  If  this  does  not  happen,  the  cap  is  easily  displaced  by  the  first 
insect-visitor  that  attempts  to  enter  the  spur. 

When  it  is  recalled  that  the  touch-me-not  flower  is  suspended  from  the 
end  of  a  slender  peduncle,  and  bobs  and  swings  with  every  breeze  or 
touch  of  an  insect,  the  function  of  the  hood  in  excluding  self-pollenation 
becomes  evident.  Observations  show  that  the  hood  is  frequently  covered 
with  pollen  that  has  sifted  through  the  chink  between  the  anthers,  or  has 
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been  carried  to  it  by  small  Insects.  But  the  stigmas  are  not  always  so 
Trell  protected  as  the  foregoing:  niipht  indicate.  As  tlie  season  advances: 
floorers  begin  to  appear  in  wliich  the  stigmatic  end  of  the  ovary  is  ex- 
posed. On  the  16th  of  Seiiteml)er  a  patch  of  /.  aurea  was  visited  and  the 
ovary  found  protruding  in  a  majority  of  tliose  examined.  That  this 
change  was  due  to  the  waning  vigor  of  the  plant  seems  to  be  shown  when, 
at  a  later  date,  after  rain  and  continued  warm  weatlier,  only  one  out  of 
twenty-five  flowers  was  found  with  the  stigma  exposed.  Examination 
with  a  microscope  showed  pollen  adhering  to  the  papilla?  of  the  stigma. 
Soon  aftrr  the  exposed  stigmas  are  seen  cleistogamous  flowers  begin  ta, 
ai>pear. 

Just  over,  or  anterior  to  the  protuberance,  made  on  the  hood  by  the 
end  of  the  ovar>',  is  an  erect,  membranous  appendage,  composed  of  two 
pieces  about  one  line  long.  Its  function  is  not  obvious,  but  it  may  serve 
as  an  increased  protection  to  the  stigma  against  self-pollenation.  So  far 
as  seen  it  is  i>eculiar  to  Impat'wns  uurea. 

Impatiens  biflara,  Walt.  After  two  years  of  observation,  1  am  led  to 
l>elieve  that  the  spotted  touch-me-not  produces  its  crop  of  cliestogam- 
ous  flowers  in  the  spring  only,  before  the  consi)icuous  flowers  begin  to 
appear.  This  fact  has  led  some  writers,  who  looked  for  them  in  autumn, 
to  state  that  this  species  does  not  produce  concealed  flowers.  I^ast 
spring  hundreds  of  them  were  examined  and  concealed  flowers  found  in 
the  axils  of  the  leaves  of  all  the  plants  over  six  inches  high.  The  glau- 
cous stem  of  the  /.  aurea  distinguishes  the  young  plant  of  that  species 
before  it  blooms,  but  to  make  sure  of  the  species,  they  were  again  visited 
after  conspicuous  flowers  had  become  abundant.  The  first  conspicuous 
tlowers  had  the  stigmas  exi  osed  through  a  hole  in  the  hood.  But  this 
exposure  of  the  stigma  was  confined  to  the  spring  flowers.  The  first 
normal  flower  seen  in  mj'  yard  came  into  bloom  June  the  IHh.  and  pro- 
duced a  secd-liearing  capsule.  The  distance  at  whlcli  this  plant  grew, 
from  any  others  then  in  l)luom  of  tiie  same  species,  probably  excludes  the 
possibility  of  cross-fertilization.  Those  blooming  a  few  days  later  had 
holes  in  the  hood. 

The  touch-me-not  is  cross-fertilized  through  tlie  agency  of  bees. 
Rarely  a  humming-bird  poises  over  a  flower,  l)ut  does  not  seem  to  find 
anything  to  detain  it  long.  Its  bill  is  too  long  and  slender  to  make  it  a 
good  instrument  for  carrying  pollen.  Humble-bees  become  numerous 
about  the  flowers  late  in  the  season,  and  liy  their  size  and  clumsy  move- 
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ments,  not  only  detach  the  anther  cap,  but  frequently  manage  to  bring 
themselves  to  the  ground  imprisoned  in  a  withering  corolla.  Other 
smaller  bees,  in  search  of  honey,  enter  the  spur  without  touching  the 
anthers. 

Claiitonia  Mryinica  L.  The  movements  of  the  stamens  and  stigmas  of 
this  plant  are  curious  and  somewhat  puzzling.  When  the  petals  first  oi>oii 
the  pislil  is  longer  than  the  proterandrous  stamens,  but  of  the  same 
length  aftei;  the  branches  of  the  stigma  are  recurved.  In  some  flowers  the 
stamens  remain  clustered  around  the  style  and  closed  stigma  for  a  time 
after  the  petals  have  opened,  and  while  in  this  position,  the  under  part 
of  an  insect- visit  or  readily  becomes  dusted  with  pollen.  Later  the  sta- 
mens are  bent  backward  until  the  anthers  rest  on  the  face  of  the  hori- 
zontal pistils.  When  this  outward  movement  of  the  stamens  takes  place 
the  lobes  of  the  stigma  are  also  bent  outward  and  in  position  for  cross- 
fertilization.  Quite  often  it  happens  that  it  can  scarcely  be  said  that  the 
stamens  are  proterandrous,  ail  the  movements  before  described  occurring 
at  the  time  the  anthers  become  dehiscent.  When  this  takes  place  the 
insect-visitor  has  little  chance  of  collecting  pollen,  but  it  leaves  the  stigma 
in  an  ideal  position  for  cross-fertilization.  Flowers  can  be  found  in  all 
of  these  stages  at  the  same  time;  and  the  honey-bee  in  making  its  rounds 
soon  becomes  dusted  with  pollen,  without  having  to  depend  on  the  re- 
curAed  stamens  for  a  supply. 

I'nllke  many  tlowers  tnat  are  in  part  or  wholly  dependent  on  insects 
for  feitllization,  the  spring  beauty  lasts  but  one  day.  It  comes  into  bloom 
early  in  the  season  and  its  day  is  past  before  insects  become  numerous, 
hence,  as  might  be  expected,  there  is  a  provision  which  assures  self- 
pollenatiou.  The  petals  that  open  in  the  morning  begin  to  close  in  the 
afternoon,  and  by  night  are  gathered  into  an  imbricated  roll.  If  the  day 
has  been  cold  and  the  lobes  of  the  stigma  have  not  become  fully  recurved, 
so  as  to  bring  their  pa])illte  on  a  level  with  the  anthers,  the  process  of 
recurvation  is  comi)letod  before  they  are  caught  by  the  closing  petals. 
Kxamination  shows  that  after  closing  the  anthers  with  pollen  still  adher- 
ing are  in  close  contact  with  the  stigma.  Pollen  was  found  at  night  on 
the  papilla^  of  the  old  flowers  that  was  not  there  before  insects  ceased  to 
fly  that  afternoon.  No  insect  other  than  the  honey-bee  was  seen  about 
them,  and.  as  its  visits  were  rather  rare,  the  numerous  and  well  filled 
capsules  must  have  been  the  result  of  self-i}ollenatlon. 
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,  Hydrophyhim  appcndxculum  Miclix.  is  proterandrous.  When  the 
flower  first  comes  iuto  bloom  the  pistil  is  about  oue-half  the  length  of  the 
mature  stamens.  The  dehiscing  anthers  are  gray  with  pollen,  which  dis- 
appears within  six  hours.  By  the  time  the  pollen  is  gone  the  pistil  has 
grown  to  the  same  length  as  the  stamens,  the  two  lobes  of  the  stigma  are 
reeiir\'ed  and  ready  for  cross-poUenation.  Bees  are  the  pollen  carriers, 
which  they  get  from  the  anthers  of  flowers  that  bloom  at  irregular  hours 
throughout  the  day.  A  plant  in  my  yard  began  to  bloom  early  in  May 
and  was  still  producing  a  few  flowers  August  8th.  During  dry  weather 
in  July,  the  flowers  were  less  than  one-half  the  normal  size,  the  tube 
very  much  shortened,  and  in  others  the  corolla  changed  from  campanulate 
to  rotate. 

Polemomvm  reptans  L.  The  stamens  are  not  as  long  as  the  pistil. 
Dehiscence  begins  when  the  corolla  is  about  half  open,  and  before  the 
lobes  of  the  stigma  are  re<?urved.  Later  the  stamens  are  bent  outward  and 
the  pistils  left  to  occupy  the  center  fleld.  Honey-bees  enter  the  half- 
blown  flowers  and  come  out  w^ell  dusted  with  pollen,  which  they  carry  to 
the  older  flowers.  Invariably,  when  a  bee  comes  to  a  plant,  it  pays  its 
respects  first  to  the  half-blown  flower,  and  may  not  visit  the  older  ones  at 
all.  It  seems  to  know  that  they  have  been  exhausted  of  nectar.  As  it  en- 
ters the  slenderly  supported  flower  it  clasps  all  the  organs  at  once,  and  its 
iKOAenients  are  about  as  graceful  as  those  of  the  humble-bee. 

The  pistil  of  LysimachUi  quadri folia  L.  and  of  L.  terrcstris  (L.)  B.  S.  P. 
when  the  flowers  first  open  are  sharply  curved  to' one  side  by  a  bend 
near  the  middle  of  the  style.  After  the  anthers  have  shed  their  pollen 
the  pistil  is  erecteil  and  the  stigma  in  position  for  cross-fertilization  by 
the  Insect-visitor.  That  this  may  be  accomplished,  the  blooms  last  for 
se\eral  days. 

The  hti^matic  lobes  of  Sahhatia  auyularis  (L.)  Pursh.  are  as  long  or 
longer  than  the  supporting  style  and  the  whole  pistil  only  about  one  half 
the  length  of  the  stamens  when  the  flower  first  opens.  To  make  it 
doubly  sure  that  self-pollenation  shall  not  occur,  the  lobes  are  closely 
twisted  together  imtil  the  coiled  anthers  have  unrolled  and  shed  their 
rollen.  In  the  meantime  the  pistil  has  increased  in  length  and  the  lobes 
curved  back  at  right  angles  to  the  style.  The  lobes  are  stigmatic  along 
the  inner  side,  and  remained  twisted  after  they  are  recurved,  so  that  an 
Insect  passing  over  or  under  them  with  pollen  on  its  back  or  under  parts, 
would  be  likely  to  effect  fertilization.    Many  of  the  flowers  are  in  l)loom 
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at  the  same  time,  are  quite  liaudsome,  fragrant,  and  stay  in  bloom  a  week 
or  more.  It  is  curious  that  finding  the  plant  in  a  certain  locality  one 
season  is  no  sign  that  it  can  be  found  there  next  year. 

Taraxacum  Taraxavum  (I^J  Kerst.  While  watching  the  effects  of  tem- 
perature on  the  dandelion  in  Jime  a  number  were  found  which  were  not 
producing  pollen,  the  heads  were  perfect  in  every  way,  but  had  no  pollen 
on  the  styles  or  branches  of  the  stipmas  when  the  bees  were  excluded. 

The  connate  anther-lubes,  which  were  of  the  normal  form  in  all  stages 
of  development,  were  examined  under  the  microscope  and  not  a  grain  of 
pollen  found  in  them.  The  sterile  heads  were  of  a  uniform  pale  yellow 
aiul  hiclved  the  golden  tinted  center  of  the  fertile  heads  found  growing 
near  by.  Bees  indifferently  passed  from  one  kind  to  the  other.  Secnl  was 
fornud  on  the  sterile  heads,  but  there  were  more  aborted  achenes  than 
usual. 

The  dandelion  is  very  sensitive  to  change  of  temperature,  while  tlie 
al)scnce  of  sunshine  has  very  little  effect.  Early  in  the  season  the  same 
lieads  may  be  exposed  as  often  as  three  days  in  succession,  and  the  In- 
volucre not  be  opei'ed  for  more  than  two  or  three  hours  at  any  one  time. 
As  the  temperature  intreas-es  they  stay  exposed  from  early  morning  until 
shut  up  by  the  falling  temperature  of  the  afternoon,  and  may  not  open 
again  next  day. 

Ruiffla  stn jicuH  L.  produces  a  large  crop  of  cleistogamous  flower* 
during  late  summer  and  autumn.  Tlie  dowers  are  clustered  in  the  axils 
niHl  lildden  l)y  the  long  segments  of  the  calyx.  The  change  from  con- 
spicuous to  concealed  flowers  involves  more  than  a  change  from  gamo- 
petalous  to  apetalous.  The  stamens  are  reduced  in  length  to  that  of  the 
ovarj'  with  a  small  pollen-producing  surface  at  the  tip.  which  is  in  close 
proximity  to  the  sessile  stigma.  The  resulting  capsules  are  numerous  and 
well  filled  with  seed. 

FaUuta  voinosa  (L.)  Kuntze  sen<ls  forth  long,  slender,  stoloniferous 
runners  in  early  summer  that  produce  apetalous  flowers  before  the  con- 
spicuous blooms  ai)pear.  Not  only  is  the  form  of  the  flower  quite  differ- 
ent from  that  of  tliose  coming  later,  but  the  earlj*,  ovoid,  single-seeded, 
flesliy  pod  is  very  unlike  tlie  three-seeded,  bean-like  pod  of  the  later 
flowers.  Tl:e  mature  single-seeded  pods  are  found  on  or  near  the  ground 
after  the  conspicuous  flowers  have  come  into  bloom. 

If  (>.nilis  strictfi  L.  produces  <'leistogamous  flowers  on  recurved  scapes, 
at  tlie  l)ase  of  tlie  plant  I  have  not  seen  them,  but  have  found  flowers  in 
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July  in  \Yhioli  the  calyx  remained  closed  over  the  dwarfed  corolla.  The 
only  change  in  structure  noted  was  that  the  iive  shorter  stamens  bore 
aboried  anthers,  and  that  the  pollen-bearing  anthers  were  in  contact  with 
the  stigma.  Contrary  to  what  some  writers  state  the  stamens  of  0. 
Strivta  are  often  dinorphic.  The  self-pollenatlon  of  the  normal  flower  is 
accomplished  by  the  corolla  closing  after  exposure,  and  pressing  the 
anthers  against  the  stigma. 

One  of  the  most  interesting  changes  in  structure  from  a  conspicuous 
to  a  cleistoganious  flower  is  seen  in  the  violet.  The  showy  flowers  are  so 
constructed  that  the  honey-bee  is  the  only  insect  that  I  know  to  be  of 
seniee  in  its  fertilization,  and  onlj'  a  part  of  the  anthers  are  called  into 
use  by  it.  To  reach  the  spur  in  which  the  nectar  is  stored,  the  bee,  after 
it  settles,  has  to  reverse  its  position,  and  force  its  tongue  between  the  two 
appendages  on  the  lower  stamens.  In  doing  this  it  comes  in  contact 
with  the  stigma  and  at  the  same  time  is  dusted  with  pollen  from  the 
appendagtd  stamens.  The  anthers  of  the  other  three  stamens  do  not  aid 
in  supplying  the  bee  with  i>ollen.  and  seem  to  be  of  very  little  if  any  use 
to  the  plant.  In  the  concealed  flowers,  they  are  aborted.  The  pistil,  of 
the  clelstogamous  flowers  of  Viola  Striata  Alt.,  is  declined,  so  as  to  bring 
the  stl;;ma  against  tlie  end  of  the  ovary,  and  In  contact  with  the  two  con- 
nivent  anthers.  Two  ai)pendage8  grow  from  the  fertile  stamens,  just 
below  the  anthers,  that  are  expanded  so  as  to  cover  the  anthers  and  the 
whole  of  the  pistil. 

v.  Htriatn  continues  to  pro<luce  showy  flowers  longer  than  many  other 
species,  and  as  a  consequence  its  concealed  flowers  come  in  summer. 

Viola  puhencens  Alt.  develops  a  few  yellow  flowers  in  early  spring.  It 
continues  to  grow  until  August,  and  as  it  grows,  concealed  flowers  are 
developed  in  the  axils  of  the  leaves. 

The  abruptness  of  the  change  from  a  showy  to  a  clelstogamous  flower 
was  beautifully  shown  on  a  plant  of  Iwpatiens  hi  flora  that  produced  a  well- 
developed,  conspicuous  flower  on  one  branch  of  a  peduncle  and  a  concealed 
flower  en  the  other  branch. 

The  fact  that  the  stigma  of  Tecoma  radicans  returns  to  its  former  posi- 
tion in  two  hours  after  it  has  been  changed  in  response  to  an  irritant, 
unless  the  inltatlon  has  been  accomplished  by  pollen  of  a  certain  quality, 
8how8  that  the  process  of  fertilization  begins  within  two  hours  after  the 
right  kind  of  pollen  has  been  applied,  and  that  the  stigma  is  endowed 
with  remarkable  selective  power.    The  whole  process  suggests  the  shad- 
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owy  beginning  that  lias  culminated  in  the  will,  and  recalls  Professor 
Minot's  definition  of  consciousness,  "the  function  of  consciousness  is  to 
dislocate  in  time  the  reactions  from  sensations."  In  Tecoma  the  reaction  i» 
not  dislocated  from  the  sensation,  for  there  can  not  be  such  a  tbiug  as 
sensation  in  a  plant,  but  there  is  a  curious  tendency  in  that  direction. 

The  calyx  of  Scentellaria  cordifolia  Muhl.  splits  back  to  the  base  at 
maturity,  and  the  helmet-like  upper  lip  falls  away.  Before  the  upper  Ifp 
falls  the  ripe  nutlets  lie  loose  in  the  bowls  of  the  persistent  lower  lip.  A 
gust  of  wind  strong  enough  to  set  the  dry  leafless  stems  to  swaying  will 
detach  the  upper  lip  and  send  the  seeds  flying  with  the  wind. 

The  following  plants,  whidi  are  not  included  in  Professor  Coulter's 
"Flowering  Plants  and  Ferns  of  Indiana,"  are  known  to  occur  in  Barthol- 
omew County.  Querciis  Schneckii  Britton  is  common  in  the  western  part 
of  the  county,  and  frequently  wherever  red  and  black  oaks  grow. 
Quercus  Alcxandcri  Britton  formerly  was  abundant  on  the  Kuobstone  hills 
of  Bartholomew  and  Brown  counties  and  the  north  part  of  Jackson 
County.  Locally  it  is  known  as  chestnut  oak  or  tan-bark  oak.  Some 
years  ago  the  bark  was  an  important  source  of  revenue  to  the  inhabitants 
of  Brown  County.  Along  the  line  of  the  Baltimore  &  Ohio  Southwestern 
Railroad,  where  it  grows  in  dense  forests,  it  is  being  shipped  for  use  as 
telephone  poles. 

Pcrilla  frut€Hcens  (L.)  Britton  grows  on  the  south  side  of  (Columbus,. 
Hope  &  Greensburg  Railroad  one-fourth  mile  east  of  Lambert's  Switch. 
It  Is  abundant  in  that  locality. 

Tradescantia  hractcata  Small  occurs  sparingly,  and  T.  reflexa  Raf., 
commonly,  on  the  sandliills  of  Bartholomew  and  Brown  counties.  T. 
bractcata  blooms  in  April,  and  does  not  last  later  than  May.  The  oaks 
above  named  have  been  reported  as  occurring  in  the  State  by  Professor 
C  oulter,  the  others  are  believed  to  be  new  to  the  Indiana  list. 
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BiBD  Notes   From  the  Indiana  State  Forestry  Reservation. 


By  Chas.  Piper  Smith. 


During  the  summer  of  1903  I  was  fortunate  in  being  located,  for 
tome  five  weeks,  upon  the  State  Forestry  Reservation,  in  the  **Knob" 
rrgion  of  southern  Indiana.  Although  engaged  in  making  a  survey  of  the 
plant  life  of  the  Reservation,  my  ears  were  ever  attentive  to  the  bird 
voices  about  me,  and  a  list  of  the  various  species  heard  or  seen  was  pre- 
served. Sixty-one  species  were  noted  within  Reservation  limits,  as  re- 
corded IhjIow.  No  especial  care  was  taken  to  study  the  relations  of  the 
birds  to  the  trees  and  their  other  natural  surroundings;  but  a  few  general 
remarks  may  be  based  upon  a  review  of  the  bare  list. 

It  will  be  noticed  that  the  birds  enumerated  include  forms  character- 
istic of  both  woodland  and  open,  though  the  number  of  woodland  species 
far  exceeds  the  number  of  kinds  loving  the  field,  sky  or  orchard.  The 
absence  of  running  water,  during  the  summer  and  fall  months,  makes 
impossible  the  conditions  necessary  to  attract  water  and  swamp-loving 
forms;  hence  the  scarcity  of  such  in  the  list.  Of  the  two  thousand  acres 
composing  the  Reservation,  possibly  eighteen  hundred  are  wooded.  Thus 
it  is  apparent  why  the  woodland  birds  exceed  in  number  of  species;  and 
it  is  likewise  true  that  many  of  these  woodland  forms  lead  in  regard  to 
number  of  individuals.  Some  four  hundred  feet  difference  in  elevation 
exists  between  the  lowlands  and  the  tops  of  the  higher  knobs,  the  deep 
ravines  between  the  knobs  forming  tempting  bird  haunts. 

Although  not  intending  to  give  time  to  my  favorite  study,  the  birds 
and  all  that  concerns  them,  I  was  ready  to  give  heed  to  Mr.  Butler's  sug- 
gestion to  look  for  the  Pine  Warbler,  Dendroica  vigorsii,  and  evidence  of 
its  nesting  there.  As  far  as  known  to  us,  this  bird  has  not  been  definitely 
reported  as  a  breeder  within  our  State,  although  therp  are  several  locali- 
ties which  have  conditions  apparently  meeting  the  demands  of  this  pine- 
loving  little  warbler.  What  evidence  I  was  able  to  glean  is  contained  in 
the  following  testimony,  but  it  is,  of  course,  not  equal  to  the  best  evi- 
dence, namely,  the  collection  of  a  nest  with  the  eggs  and  the  parents. 

I  first  saw  the  Reservation  on  the  .twentieth  of  July  and  I  began  my 
9-A.  OP  SciEHCB,  '03. 
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4  list  that  day.  Two  days  later,  while  upon  the  Hollister  knob,  an  un- 
tamiliar  bird  song  diverted  my  attention  from  stuffing  plants  and  leaves 
into  my  **botany-oan,"  and,  forgetting  my  botanical  work  for  a  few  mo- 
ments, I  turned  aside  to  seek  the  singer.  The  song  ceased  upon  my 
Intinision,  but  after  a  sliort  search,  I  spied  a  family  of  four  small  dull- 
colored  warblers  which  seemed  not  anxious  to  make  my  acquaintance. 
As  I  had  no  means  of  getting  one  of  these  into  my  hand,  I  was  about  to 
pass  the  group  by  as  too  uncertain  of  identification  for  recording,  when 
a  male  Pine  Warbler,  as  easily  recognized,  joined  them  and  showed  him- 
self to  be  no  stranger  amongst  them.  Then  resemblances  in  plumage 
were  noted  which  removed  all  doubt  on  my  part  as  to  the  identity  of  the 
others.  Three  of  the  family,  in  appearance  and  voice,  strongly  suggested 
young  of  the  year,  and,  before  I  left  them,  or  rather  they  left  me,  I  had 
the  pleasure  and  satisfaction  of  seeing  the  supposed  female  side  up  to  and 
feed  one  of  the  three  of  juvenile  appearance. 

Later  this  song  was  heard  on  various  occasions,  and,  on  July  2l8t 
and  August  18tli,  I  had  most  satisfactory  observation  of  Pine  Warblei**, 
both  of  adult  males  and  their  duller-colored  followers;  but  no  further 
evidence  was  secured  as  to  the  breeding  of  this  species  there.  All  my 
Pine  Warbler  observations  were  upon  the  knob-tops,  close  to  the  pine 
areas.  I  am  anxious  to  visit  the  Reservation  during  some  May  or  June 
when,  I  am  confident,  I  could  collect  more  conclusive  evidence  of  the 
breeding  of  the  Pine  Warbler  within  our  State. 

As  to  the  other  Reservation  birds  I  will  limit  myself  to  the  mere  list- 
ing of  them,  the  species  recognized  being: 

1.  CoUnus  virginianits  (Linn.).     Bob- white. 

2.  Zenaidura  macroura  (Linn.),     Mourning  Dove. 
8.     Cathartes  aura  {liinn,),     Turkey  Vulture. 

4.  Falco  8parveriu6  Linn.    American  Sparrow  Hawk. 

6.  Megascope  amo  (Linn.).     Screech  Owl. 

6.  Coccyzm  americanus  (Linn.).    Yellow-billed  Cuckoo. 

7.  Dry obaies  till omus  CLiun.).     Hairy  Woodpecker. 

8.  Dryobate^ pubesreiis  medmnm  (Swains.).    Downy  Woodpecker. 

9.  Melatterpes  erythroceplialm  {lAnn.).    Red-headed  Woodpecker. 

10.  Colapies  arahts  lutem  Bangs.     Northern  Flicker. 

11.  Antrostomtts  vocifenui  (Wi\&.).    Whip-poor-will. 

12.  Chordeile^  nrgmmnus  {GmQl,).     Nighthawk. 
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13.  Cfyetimi  pehgica  (hinn.).     Chimney  Swift. 

14.  TrochUiif  ciAnbriH  liiuii     Ruby -throated  Hummingbird. 

15.  Tymnnus  tyrannvs  (Ijinn.).     Kingbird. 

16.  \fitiarrhit8  crim'hts  CLinn,).    Crested  Flycatcher. 

17.  Sntfornis  phiebe  (Lath.).     Plioebe. 

18.  Cofntopus  virenM  (Ldnn. ).     Wood  Pewee. 

19.  Empidonax  viratrens  ( Vieill. ).     Green-crested  Flycatcher. 

20.  C ynnocitia  rristata  {hiun.).     Blue  Jay. 

21.  Cort'tu  a mfn'canm  And,     American  Crow. 

22.  Molothrus  aler  (Bodd. )     Cowbird. 

23.  SturneUa  magna  (lAuu.).     Meadowlark. 

24.  Irtfrm  galhula  CLimi.),    Baltimore  Oriole. 

25.  Astragal  htm  tri»t>s  {lAun.).     American  Groldfinch. 

26.  Pooertteg  gramittftis  (Qmel.).     Vesper  Sparrow. 

27.  VUarnirnhu^  anvaiiu'irnm  pamerhms  (Wils. ).     Grasshopper  Sparrow. 

28.  Vhondeaffs  gmmmactt}*  {S&y).     Lark  Sparrow. 

29.  Spizelln  nor i(tl(«  {Wi\s.),     Chipping  Sparrow. 

30.  Spizella  puMi'ttn  (Wils.).     Field  Sparrow. 

31.  Peuaea  irxth-alix  barhmaiu'i  {And.).     Bach  man  Sparrow. 

32.  Pipiio  frifthrophtfuilmuM  ilAnn.),     Towhee. 

33.  Vfirf  I  hvd  in  cardinal  in  ihinn.).     Cardinal. 

34.  Ctjmimpiza  cganea  (Liun.).     Indigo  Bunting. 

35.  Pirnnga  eryth'omelas  Vieill.     Scarlet  Tanager. 

36.  Pinwga  rubra  (Linn.).     Rose  Tanager. 

37.  Pr(}gne  Huhis  (lAim.).     Purple  Martin. 

38.  Hirtmdo  en/throgaMer  Bodd.     Barn  Swallow. 

39.  Amj)rl  in  red  rf >rum  (Vieill,),     Cedar  Wax  wing. 

40.  Ijnuivuf  ludoncianm  Linn.     Loggerhead  Shrike. 

41.  Vireo  oUracfus  (JAim.),    Red-eyed  Vireo. 

42.  1 7/ro  (///riwr  (Vieill. ).     Warbling  Vireo. 

43.  MniotiUa  varia  (Linn.).     Black  and  White  Warbler. 

44.  nflminlhit})hila  pinm  (lAnu.).     Blnc-wiugcd  Warblor. 
46.  Ikndroica  rigornii  (And.).     Pine  WarbliT. 

46.  Scittrus  auntcapUlm  (lAxm,),     Oven-bird. 

47.  Gffdhlgpinformosa  (Wils.),     Kentucky  Warbler. 

48.  (kuhlypis  tricfuM  {lAnn.).     Maryland  Yellow-throat. 

49.  Ideria  virens  (Linn.).     Yellow-breasted  Chat. 
60.  Wihonio  mitrata  (Gmel.).     Hooded  Warbler. 
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61.  Galf'ostu>ptes  carol inensiit  {Ltinn.),     Catbird. 

52.  ToxoMojna  rufam  CLiim.,).     Thrasher. 

53.  Thryothonm  ludovidanm  (LAth.).     Carolina  Wren . 

54.  ThnjomaneH  heirickii  (And.).     Bewick  Wren. 

55.  Sitta  carol innmH  Lath.     White- breasted  Nuthatch. 

56.  Bm)lof}hm  bicolor  CLinn.).     Tufted  Titmouse. 

57.  Parto<  cantl'memis  And.     Carolina  Chickadee. 

58.  Polipotifa  r(prulca  {Ijinn.).    Blue-gray  Gnat  catcher. 

59.  Hylocichla  mmU'Una  (Gmel.).     Wood  Tlirush. 

60.  Menda  migraioria  (lAnn.).     American  Robin. 

61.  Sinh'if  ttiaiix  CLinn.).     Bluebird. 
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^'^OTEs  Upon  Some  Little-Known  Members  of  the  Indiana 

Flora. 


By  Chas.  Piper  Smith. 


As  a  member  of  the  senior  class  in  botany  at  Purdue,  during  the 
last  spring,  I  began  a  season  of  active  field  work  in  botany,  which 
circumstances  led  me  to  continue  through  the  summer  and  autumn. 

Five  weeks  during  July  and  August  were  spent  upon  the  State  For- 
estry Reservation,  in  Clark  County,  the  major  portion  of  the  season, 
however,  after  leaving  Lafayette  in  June  being  spent  about  Indian- 
apolis. 

Britton  and  Brown's  "Illusti*ated  Flora  of  the  Northern  States  and 
Canada"  was  used  as  the  basis  of  study,  the  more  recent  Britton 's 
Manual  not  being  at  hand   for  comparison. 

Dr.  Coulter's  catalogue  of  the  State  flora  was  always  referred  to 
as  each  plant  was  handled,  and  it  Is  In  reference  to  this  list  that  I 
make  the  following  notes. 

Most  of   the   plants   here  considered   have   been   checked   over   for 
me  by  Mr.   Bartlett,  of  the  Shortridge   High  School,   and  most  of  the 
specimens  upon  which  determinations  have  been  based  have  been  laid 
before  Dr.   Stanley   Coulter  and   left  in   his  charge. 
Carex  Baileyi  Britton.    Bailey's  Sedge. 

Common   about   Indianapolis.     Taken   by   Mr.    Bartlett  and   myself 
along  streams  and  in  wet  places.     Also  taken  by  me  upon  the 
Forestry  Reservation,  where  it  was  first  recognized.    Not  recorded 
by  Dr.  Coulter. 
Carex  TlitchcockiatM  Dewey.     Hitchcock's  Sedge. 

Taken  by  me  in  Tippecanoe  County.     Noted  but  once. 
Carejr  Careyana  Torr.    Carey's  Sedge. 

Pound  once  in  Marion  County. 
Carex  stipata  Muhl.    Awl-fruited  Sedge. 

Taken  in  Tippecanoe  County. 
Carex  vulpinoidea  Michx.    Fox  Sedge. 

Taken  in  Hamilton  County. 
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Cnrex  HtcrUiM  Willd.     Little  Prickly  Sedge. 

Taken  in  Tippecanoe  County. 
Carex  MuskingumensiH  Schwein.    Muskingum  Sedge. 

Taken   in   Hamilton   County,   associated  with   the   next. 
(\ue.F  scftparia  Schk.     Pointed  Broom  Sedge. 
Carex  cristatdia  Britton.     Crested  Sedge. 

Common  in  Hamilton  and  Marion  counties.     Heretofore  unrecorded. 
Junms  marifinatuH  anstuintifs  (Michx.)     Coville. 

This    form    of   the    (TrasK-lenved    Rush   was   found    upon    the  Reser- 
vation.    Not  reported   in  the  State  catalogue. 
Querents  I*rinif8  L.     Rock  Chestnut  Oak. 

This  species  is  the  chestnut  oak  of  the  Forestry  Reservation.  As 
Dr.  Coulter  withdraws  tlie  record  for  Tippecanoe  County,  this 
form  is  not  definnely  recorded  fiom  the  State,  though  I  am  sure 
that  others  have  recognized  it.  I  have  studied  the  specimens 
of  Q.  Ah'xnndrii  near  Lafayette,  as  also  various  specimens  of 
Alvxaiidrii  and  uvuminata  aliout  Indianapolis,  and  I  am  stire  that 
the  Reservation  chestnut  oaks  should  he  referred  to  this  species. 
Sis}/tnhriitm  nitissintum  L.     Tail  Sisymbrium. 

Taken   by   Mr.   Benj.    \V.   Douglass   and   myself  along   tlie   "Mcnon,*' 
north   of  the  State  Fair  Grounds,   Indianapolis.     One  tine,  large 
specimen  was  the  only  one  found. 
Aynmonia  pumila  Muhl.     Small-fruited  Agrimony. 

Taken   upon   the   ReservatJon.     Not   very   common.      Found    with   A. 
moJhs,   which    was   quite   common. 
Viria  (tngitstifolia  Roth.     Smaller  Common  Vetch. 

Taken   by   Mr.   Harley,    II     Bartlelt   and   myself  along  the   *'Monon," 
north  of  the  State  Fair  CJnmn^ls.  Indianapolis. 
Hypericum  mueulatum  Walt.     Si);)tted  St.  John's-wort. 

Reporte<l   from   only   one   county   (Steuben),   but   frequent   in    Marion 
County,  and  abundant  upon  the  Reservation.     //.  pn'foratum  was 
also    taken    in    Marion    County,    and    was    used    for    comparative 
study. 
^arothra  fjentiano'ulfs  L.     Pine-wecd. 

Presumably  one  of  the  rarest  plants  of  the  State.     A   small   patch 
of  plants  was  found  u])on  the  Reservation. 
Lechva  raccnuflosa  Miclix.     01>long-fruited  IMn-weed. 
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Lechea  tenuifolia  Micbx.     NalTo^v>-le!lved  Pin-weed. 

These  two  pin- weeds  are  common  in  certain  dry,   barren   areas  on 
the    Resen-ation,    and   are   always    associated    where    found.      L. 
racemulosa  has  not  been  recorded  from   the  State. 
Angelica  rillom  (Walt.)     B.  S.  i*.     Pubescent  Angelica. 

A  common  plant  on  the  Reservation.    An  addition  to  the  State  florn. 
Sctttellaria  campestris  Rritton.     Prairie  Skullcap. 

Noted    as  common   on   one   barren   knob-side   upon   the    Reservation. 
First  record  for  the  State.     ^.  purntUi  was  also  taken,  in  moist 
soil  in  the  lowlands.    The  hairy  form  seems  to  be  well  defined. 
Stachys  ambigua  (A.  Gray)  Britton.     Dense-flowered  Hedge  Nettle. 

Taken  upon  the  Reservation.     First  record  for  the  State. 
Salvia  lanceolata  WlUd.    I^ance-leaved  Sage. 

Found  sparingly  at  a  dumping  ground  along  Fall  Creek,  at  Central 
Avenue,    Indianapolis.      Identification    verified    by    Prof.    W.    S. 
Blatchley.     Second  Indiana  station  of  this  western   plant. 
Ily^anthes  attenuata  (Muhl)  Small.    Short-stalked  False  Pimpernel. 

This  easily  recognized  form  was  taken  upon  the  Reservation.     First 
record  for  the  State. 


Digitized  by  VjOOQIC 


Digitized  byLjOOQlC 


137 

The  Development  of  the  Spermatozoid  of  Chara. 


By  D.  M.  Mottier. 


(Abstract.) 

Tlie  spermatozoid  of  Chara  fragilis  is  a  spirally-coiled  body  con- 
sisting of  a  nacleus  and  a  specially  differentiated  part  of  the  cytoplasm, 
the  blepharoplast,  existing  in  the  form  of  a  thread,  or  band,  bearing 
two  long  cilia.  The  nucleus  occupies  the  middle  part  of  the  sperma- 
tozoid. The  anterior  end  of  the  blepharoplast  is  thinner  than  the 
posterior  and  tapers  slightly  toward  the  extremity.  The  two  cilia  are 
borne  some  distance  back  of  the  anterior  extremity.  The  posterior  end 
is  broader  and  thicker  and  terminates  bluntly.  In  cross  section  the 
blepharoplast  is  crescentic.  being  convex  on  the  outside  and  concave 
within.  With  the  exception  of  a  strip  of  granular  substance  along 
the  concave  side  of  the  posterior  end,  it  is  of  a  homogeneous  structure. 
The  entire  spermatozoid  makes  two  and  one-half  or  three  spiral  turns. 

The  blepharoplast  arises  as  a  delicate  thread-like  differentiation  of 
the  cytoplasm  at  the  surface  of  the  cell,  extending  some  distance  along 
the  cell  from  the  nucleus  and  on  opposite  sides  of  the  latter.  It  seems 
to  he  a  modification  of  the  plasma  membrane.  No  centrosome-like 
body,  or  "Plasmahocker,"  was  observed  from  which  the  blepharoplast 
might  develop  as  described  by  Belajeff,   Strasburger  and  others. 

The  nucleus  is  transformed  from  an  elliptical  or  oval  body,  with 
a  hollow  chromatin  spirem,  to  a  dense,  homogeneous,  sausage-shaped 
structure  making  one  spiral  turn  or  more. 

The  cilia  were  always  found  attached  some  distance  back  of  the 
anterior  extremity  of  the  blepharoplast.  Their  origin  was  not  traced 
to  a  centrosome-like  body,  but  they  seemed  to  grow  directly  from  the 
thread-like  blepharoplaat 


Contribution  to  the  Flora  of  Indiana. 

By  Stanley  Coulteb. 
(By  title.) 
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^'^^HER  Studies  on  Anomalous  Dicotyledonous  Plants. 


By  I).  M.  MoTTiKK. 


(Abstract.) 

Til 

^     **tvi(iips  referred   to  deal   with   the  development   of   the   eiiil)r.vo 

i»t>c_*ij|l   reference    to    the   origin   of   the    cotyledons    in    Acted    alba, 

'  "j-ii  (lii,hifllum  and  Sanauinaria  canadensis.     In  the  origin  of  the 

"^*i>^  all  three  species  show,  in  varying  degrees,  the  distinguisliing 

^^^^^ii-tics   of   tyi)ical   anomalous   dicots.     In    each   the   embryo   be- 
comes    Y^- 

**^*5^r-sliared  before  anv  indication  of  the  cotyledonar  primordium 
IS  appk^  _^ 

*  *  ^>nt.     The    primordium    of   the   cotjiedons   now    appears    as    an 
almost 

^*^mplete,  circular,  ridge-lilie  outgrowth  from  the  margin  of  tliL* 
broadlx- 

^        trruncated  end  of  the  embryo.     With  the  further  growth  oi'  this 

*  bifurcation   soon   appears   at   a   point   exactly   opposite   the   p*i- 

^~*^^ft  of  tlie  primordium,  so  that  the  two  j'oung  cotyledons,  which 
may    ^ 

,  '^       may  n;)t   bi»  of  the  same  size,   seem   to  represent  two  serial aie 

,  ,^       ^^Xiosite  lobes   of   the   distal   end   of   the   embryo    with   oiii'    of   tlie 
cleft  $^ 

^"^    little  deeper  than  the  other.     In  some  cases  (Stylophoiunn   ihe 
.  ^^t:yledous  seem  to  arise  as  separate  and  independent   outgroAllis. 

little  later   their   common   base   grows    faster   on   one   side    than 
other,  and  in  this  manner  the  two  clefts  or  bifurcations  become 
^1  in   depth. 


.^      ^      is  important  to  note,  however,  that  in  embryos  of  different  indi- 
^_      ^\s  of   the    same  species    the    anomalous   character    is    much    more 
^ly  marked  than   in   othei^s. 


On  the  Germination  of  Certain  Native  AVeeds. 

By  Stanley  Coulter. 
(By  title.) 
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Revised  List  of  Indiana  Plant  Kust 


By  J.  C.  Arthur. 

Five  years  ago  a  list  of  the  plant  rusts  of  Indiana  was  prepared, 
and  printed  in  the  Proceedings  for  1898,  to  show  not  only  how  many 
and  what  species  occur  within  the  State,  but  the  application  of  the 
rcTlsed  nomenclature,  to  which  great  attention  has  been  directed  within 
the  last  decade.  At  that  time  the  waiter  had  made  little  study  of  the 
basis  for  the  generic  names,  but  accepted  largely  the  conclusions  an- 
nounced by  Kuntze  in  his  Revisio  genet-um  plantarnm.  Since  the  presen- 
tation of  the  list,  two  other  papers  have  been  brought  before  the  Acad- 
emy by  the  writer,  discussing  the  status  of  the  geuu^  names  Puccinia 
end  Gymnosporanifium,  the  only  considerable  points  in  controversy 
touched  by  the  Indiana  list 

In  order  to  embody  the  latest  conclusions  and  reaffirm  those  remain- 
ing unchanged,  as  well  as  to  correct  a  few  errors  and  add  the  species 
brought  to  light  since  that  list  was  issued,  the  writer  presents  herewith 
a  revised  list  of  the  Indiana  plant  rusts.  It  is  given  in  the  latest 
nomenclature  to  familiarize  the  members  of  the  Academy  with  this 
phase  of  scientific  movement.  It  is  not  a  nomenclature  that  can  be 
generally  used  at  present,  for  the  reason  that  no  standard  works  of 
reference  are  yet  available  employing  the  accepted  names.  But  it  does 
not  materially  detract  from  the  usefulness  of  a  local  list,  lilte  the 
present  one,  and  yet  gives  the  reader  a  chance  to  see  the  direction 
in  which  the  new   movement  is  leading. 

The  present  list.  lil£e  the  preceding  one,  does  not  include  the  unat- 
tached aecidia  and  uredo.  Some  thirteen  of  these  that  have  been  men< 
tioned  from  time  to  time  in  the  Proceedings  of  the  Academy  have  been 
traced  to  their  teleutosporic  connections  since  the  last  revised  list  was 
published,  and  are  here  included  as  autonomous  species.  Besides  these, 
eleven  species  of  rusts  have  been  added  to  the  State  flora,  having  never 
been  reported  in  any  form  before.  The  hosts  reported  in  this  list  for 
the  first  time  are  recorded  by  month,  county  and  collector.  The  speci- 
mens, on  which  these  data  are  based,  are  in  the  herbarium  at  Purdue 
University.     The  references  after  the  other  hosts  are  to  the  page  and 


Digitized  byLjOOQlC 


142 

year  of  the  Proceedings  of  the  Academy,  where  additional  information 
can  be  found.  The  nomenclature  for  hosts  is  that  of  B/itton  and 
Brown's  *'Illustrated  Flora  of  the  Northern  States  and  Canada." 

The  present  list  contains  1U5  spivles  of  plant  rusts  under  sixteen 
genera,  being  an  increase  of  more  than  :i:\  pi>r  cent,  over  the  previous 
list  of  1898,  which  contained  80  species  under  ten  genera. 

COLE'JSPORLVCEiE. 

1.  COLEOSPOUIUM  SONCHI-ARVENSIS  (  Pfr«.  )    Wint 

On  Hier^cium  scabram  Michx.      Vigo  Co.,  5,  1898  (Underwood). 

2.  CoLEOSPOUlUM  Ipomce^E  (S^'hir,)  Bur. 

On  Ipomcea  pandurata  (L.)  Mey.     1896:171,  218. 
.3.    CoLEosPouiUM  Solid AiHNis  {Schir.)  Tfnwm. 
On  Aster  azureus  Lindl.     1893:60. 
Oa  Aster  cordifolius  L.     J  893: 51. 
On  Aster  NoviP  Angliae  L.     1893:51. 
On  Aster  panicalatus  Lam.     1893:51. 
Oa  Aster  puniceus  L.     1893:51. 
On  Aster  sagittifolius  Willd.     1893:51. 
On  Aster  salicifolias  Lam.     1893:51. 
On  Aster  Sliortii  Hook.     1893:51. 
On  Aster  Tradescauti  L.     1893:51. 
On  Solidago  arguta  Ait.     1893:51. 
On  Solidago  caesia  L.     1893:51. 
On  Solidago  Canadensis  L.     1893:51. 
On  Solidago  flexicaulis  L.     (S.  latifolta  L. )     1803:61. 
On  Solidago  patula  Mnhl.     1893:51. 
On  Solidago  ragosa  Mill.     1893:61. 
On  Solidago  serotina  Ait.     1893:51. 

4.  COLEOSPORIUM  VERNONIil2  B.   tt'  C. 

On  Vemonia  fasciculata  Michx.     1893:51. 

On  Vernonia  Noveboracensis  (L. )  Willd.     1893:51. 

MELAMPSORACE^. 

5.  Chrysomyxa.  albida  KiUin.     ( CoUonporium  Rnhi  E.  <t  11. ) 

On  Rubus  cuneifolius  Pursb.     1893:50. 
On  RubuB  villosus  Ait.     1893 :50. 
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6.  PucciNiASTRUM  Agrimoni.*:  ( A>r. )  Diet,     i  (^apoino  Agrlmonias  Schyr.) 

On  Agrimouia  liirsuta  (Mnhl. )  Bick.  -(.1.  EupatorUi  Am.  Auct. ) 

1893:50.     1896:218. 
On  Agrimonia  parviflora  Sol.     1893:50. 

7.  Thecopsora  Hydrangea  (  B.  t<  C. )  Magn.     (Credo  Hydrangese  B.  &C.) 

Ou  Hydrangea  arborescens  L.     1893:56.     1896:218. 

8.  Hyalopsora  Polypodii  {Per». )  Mugn.     (  Uredo  Polyfjodii  DO. ) 

On  Cystopus  fragilis  (L. )  Bernh.     1893:56. 

9.  Melamfsora  Medusa  Thnem. 

On  Populus  balsamifera  L.     1893:51. 

On    Populus    (leltoides    Marsh.      (P.    monilifera    Ait.)      1893 :5K 

1896:218. 
On  Populus  grandidentata  Michx.     1893:51. 
On  Populus  tremuloides  Michx.     1893:61.     1898:188. 
10.    Melampsora  farinosa  (Peru.)  Srhrcet. 

On  Salix  amygdaloides  Anders.     Steuben  Co  ,  8,  \90SiKe Herman), 

On  Salix  cordata  Muhl.     1893:51. 

On  Salix  discolor  Muhl.     1893:51.     1896:218. 

On  Salix  fluviatilis  Nutt.     (S.  longifolia  Mulil. )     1893:52. 

On  Salix  interior  Rowl.     Steuben  Co.,  8,  1903  { Kellennan) . 

On  Salix  nigra  Marsh.     1893:51. 

11.  MELAMPSORIDIUM  BETULINUM  {Pers.)  Kleb. 

On  Betula  lutea  Michx.     Steuben  Co.,  8,  1903  {Kellei-man), 

PUCCINIACE^. 

12.  Aregma  disciflora  (Tode)  Arth,     (Phragmidium  subcorticium  Wint. ) 

On  Rosa  Carolina  L.     1893 :52. 

On  Rosa  humilis  Marsh.     {R.  Iwida  Am.  Auct.)     1893:52. 
On  Rosa  setigera  Michx.     1893 :52. 
18.    Aregma  Fragarlle  ( DC )  Arth. 

Ou  Potentilla  Canadensis  L.     1893:52.     1896:218. 

14.  Arboma  8PECI08A  Fr.     ( Phragmidium  apeciosum  Cke. ) 

On  Rosa  Carolina  L.     1896:219. 
On  Rosa  humilis  Marsh.     1898:179. 

15.  Triphraobiium  Ulmari^  {Schtm.)  Lk. 

OnUlmaria  rubra  Hill.     Tippecanoe  Co. ,  6,  1899  (Arthur). 


Digitized  by  VjOOQIC 


144 

16.  Gymnoconia  inter stitialis  iSchl.)  Lagh,     {Puccinia  PeckianaUo^e 

and  .Ecidium  nitens  Schw. ) 
On  Rubus  occideu talis  L.     1893:54. 
On  Rnbus  villosus  Ait.     1893:54.     1896:220.     1898:188. 

17.  G^EOMURUS  ACUMINATUS  (Arth.)  Kuntze. 

On  Spartina  cynosuroides  Willd.     Jasper  Co..  5,  1903  (Arthur); 
Steuben  Co.,  8,  1903  (Kellemmn). 

18.  Cjeomurus  Caladh  (.SV/i/r. )     Kuntze.     { Uromyce^  Cdladii  Farl,) 

On  Arisaema  triphyllum  (L.)  Torr.    1893:56.    1896:222.     1898:189. 
On  Arisiema  Dracontinm  (L.)  Schott.     1893:56.     1896:222. 

19.  OiEOMURUS  OARYOPHYLLINCS  (Schr.)  Kuntze. 

On  Diantbus  Oaryopbyllns  L.     1893:56. 

20.  C^OMURUS  EuPHORBiui:  (•S^'/im;.  )  Kuntze. 

On  Enpborbia  dentata  Michx.     1893:57.     1896:222. 

On  Enpborbia  nutans  Lag.  (E.  hyperirifoUa  Gr. )    1893:57.  1896:222. 

On   Enpborbia   hnmistrata  Engelm.      Tippecanoe   Co.,  6,  1902 

{Arthur). 

21.  C^OMURUS  Solidagini-Caricis  {Arth.)  mm.  not: 

On  Oarex  lanuginosa  Micbx.     Jasper  Co.;  3,  1903  (Arthur). 
On  Carex  varia  Mulil.     Jasper  Co.,  3,  1903  (Arthur). 

22.  O^OMURUS  GRAMINIOOLUS  (  Burr. )  Kuntze. 

On  Panicum  virgatum  L.     1893:57. 

23.  C^OMURUS  HoWEl  (Pk.)  Kuntze. 

On  Asclepias  incjarnata  L.     1893:57.     1896:222. 
On  Asclepias  purpurascens  L.     1893:57. 

On  Asclepias  Syriaca  L.      {A.  Cornuti  Dec.)     1893:57.     1896:222. 
^:187. 


24.    O^OMURUS  Hedysari-paniculati  (Srhw.)  Arth. 

On  Meibomia  Canadensis  (L. )  Kuntze  (Dejitnodium  C).     1896:222. 
On  Meibomia  canescens  (L. )  Kuntze  (Desmodium  c).     1893:57. 
On  Meibomia  Dillenii  (Darl.)  Kuntze  (Desmodium  D.).     1893:57. 

1896:222. 
On  Meibomia  Itevigata  (Nutt.)  Kuntze  (I)esmodium  /.),     1893:57. 
On  Meibomia  paniculata  (L.)  Kuntze  (Ihsmodium  p.).     1893:57. 
On  Meibomia  viridiflora  (L. )  Kuntze  (Desmodinm  v.).     1883:57. 
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26.    CwaEOMURUS  Hyperioi-frondosi  (Schw.)  Arth, 
On  Hypericum  Canadense  L.    1893:57. 
On  Hypericnin  mntilnin  L.     1893:57. 

On  Triadenmn  Virgiuicum  ( L. )  Raf .     {Elodea  campanulata  Marsh. ) 
1893:57. 

26.  C^EOMTRus  JuNCi  (Schw.)  Kuuize. 

On  Juncus  tenuis  Willd.     1896:222.     1898:187. 

27.  C^EOMURus  Lespedez^b-procumbentis  (Srhw.)  Arth, 

On  Lespedeza  frutescens  (L. )  Brit.   (L.  reticulata  Pers.)      1893:67. 

On  Lespedeza  prcK^umbens  Michx.     1893:57. 

On  Lespedeza  repens  (L.)  Bart.     1896:222. 

On  Lespedeza  capitate  Michx.     Jasper  Co.,  3,  1903  {Artiiur), 

On  Lespedeza  hirta  (L.)  Ell.     Marshall  Co. ,  10,  1893  ( Underwood). 

28.  O^EOMURUS  Orobi  (Pers.)  nam.  nor. 

On  Vicia  Americana  Muhl.     1896:222. 

29.  OtEOMURUS  PERIGYNIUS  {Halst.)  Kunt-ze. 

On  Carex  virescens  Mulil.     1893:57. 

30.  G^EOMURUS  Phaseoij  (Pen.)  Arth. 

On  Strophostyles  helvola  (L)  Brit.    {Phaseoltis  diversifolim  Pers.) 

1893:56.     1896:172.  222. 
On  Vigna  Sinensis  (L. )  Endl.     Tippecanoe  Co.,  10, 1903  {Arthur)^ 

31.  C^»MURUS  PLUMBARIUS  ( Pk. )  KurUze.     ( Uredo  gaurina  (Pk. )  DeT. ) 

On  Gaura  biennis  L.     1896:222. 

32.  C.EOMURU8  POLYOONI  (Pi"'**.)  A'Mn/rr. 

On  Polygonum  aWculare  L.     1893:57.     1896:223. 
On  Polygonum  erectum  L.     1893:58. 

33.  CwEOMURUS  RuDBECKLE  {Arth,  tt  Holxv.)  Kuntze,' 

On  Rudbeckia  laciniata  L.     1894 :  152.     1898 :  187. 

34.  C^»MURUS  Trifolh  (//^c?i/'.)  Gray, 

On  Trifolium  hybridum  L,     1893:58. 

On  Trifolium  medium  L.     1893:58. 

On  Trifolium  pratense  L.     1893 :58.     1896 :223.     1898 :  187,  189. 

On  Trifolium  repens  L.     1893:58. 

35.  GiEOMURUS  Rhyncospor^  {E.  <k  G.)  Kuntze, 

On  Rhyncospora  alba  Vahl.     Tippecanoe  Co.,  10,  1894  {King). 

36.  DiCwEOHA  ALBIPERIDIUM  {Arth,)  nom,  nov. 

On  Carex  pubescens  Muhl.     Tippecanoe  Co.,  4,  1901  {Arthur). 
10— A.  OP  SciRiicR,  '03. 
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37.  DiCwEOMA  Aletridis  (B.  d  C.)  Kvrdze. 

On  Aletris  fariiiosa  L.     Lake  Co.,  7,  1884  {Hill). 

38.  Dkveoma  ambiou a  ( J .  t(  S. )  Knntze. 

On  Galium  Aparine  L.     1896:172. 

39.  DiCvEOMA  Andropooonis  (Si'hiv.)  Knntze.     {Paecinia  A ndropogi  Schw,) 

On  Andropogon  furcatus  Muhl.     1896:219. 
On  Andropogon  scoparius  Miclix.     1896:219. 
On  Peutstemon  liirsntus  (L.)  Willd.     1896:217. 

40.  Dio^OMA  Anemones- Virginians   (Scfuv^)    Arth.    {Puccinia  aolida 

Schw.) 
On  Anemone  cylindrica  Gr.     1898:219. 
On  Anemone  Virginiana  L.     Tippecanoe  Co.,  6,  1903  (Arthur); 

Steuben  Co.,  8,  1903  {Kellermnn), 

41.  DiCSOMA   ANGUSTATUM  (Pk.)  Kimt^e. 

On  Eriophorum  polystachyon  L.     Noble  Co.,  8,  1884  (  Van  Gorder). 

On  Eriopliorum  Virginicum  L.     Noble  Co.,  8,  1884  (  Van  Gorder). 

On  Scirpus  atrovireus  Muhl.     1893:62.     1896:219. 

On  Scirpus  cyporinus  (L.)  Kunth.     1893:52. 

On  Lyeopus  Americanus  Mulil.     (L.  sintmtuf  Ell. )     1898:189. 

42.  DicsoMA  APOCRYPTUM  {E.  c€  Tr.)  Kunize. 

On  Hystrix  Hystrix  (L. )  Millsp.     1893:52. 

43.  DiCJEOMA  ARGENT ATUM  (Schultz)  Kunt^e. 

On  Impatiens  biflora  Walt.  ( L.  fidm  Nutt. )     1893:52.     1896:220. 

44.  DicsoMA  AsPARAOi  ( DC. )  Knntze. 

On  Asparagus  officinalis  L.  Lake  Co.,  10, 1899  (Brei/fogle) ;  Foun- 
tain Co!,  9,  1900  (Beattif);  Tippecanoe  Co.,  3,  1901  (Arthur); 
Steuben  Co.,  8,  19a3  {Kellerman). 

45.  DicsoMA   AsPERiFOLH   {PcTB.)    Kuntze.     {Pnrcinia   Rubigo-vera  (DO.) 

Wint. ) 
On  Avena  sativa  L.     1893:55. 
On  Secale  cereale  L.     1 896 : 221 . 

46.  DicsoMA  ASTERIS  {Duby)  Knntze. 

On  Aster  cordifolius  L.     1893:52. 

On  Aster  lateriflorus  (L. )  Brit.  (A.  diffmux  Ait.)     1896:219. 

On  Aster  paniculatus  Lam.     1893:52. 
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47.  Dic.-EOMA  CANALICULATA  (Srhtr.)  Kuntzf.     {Pucrinia  ni(;rovelata  E.  &  T. 

and  P.  hiilmiata  D.  &  H. ) 
On  Cyperus  strigosus  L.    1893:63,64.    1894:164,167.    1896:219,220. 

48.  DiCvEOHA  Cariois-Asteuis  {Arth.)  nam,  nor. 

On  Aster  cordifolins  L.     1893:49. 

On  Aster  Drummondii  Liudl.     Tippecanoe  Co.,  5,  1901  ( Arthur). 

On  Aster  paniculatus  Lam.     Tippecanoe  Co.,  5,  1901  {Arthur). 

On  Aster  sagittifolius  Willd.     1893:49. 

On  Carex  cephalophora  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 

On  Carex  foenia  Willd.     Tippecanoe  Co.,  4,  1901  {Arthur). 

49.  DicisoMA  Caricis-Erigepontis  (Arth.)  nom.  nor. 

On  Erigerou  annuns  L.     1891:151. 

On  Erigeron  ramosus  (Walt.)  B.  S.  P.     Jasper  Co.,  6,  1903  {Ar- 
thur). 
On  Leptilon  Canadense  (L.)  Britt.     Jasper  Co.,  6,  1903  {Arthur). 
On  Carex  festucacea  Willd.     Tippecanoe  Co.,  4,  1901  {Arthur). 
On  Carex  straminoa  Willd.     1893:52. 

50.  Dlc^EOMA  CaricIs-Solidaginis  {Arth.)  nam.  nor. 

On  Solidago  caesia  L.     1893:49. 

On  Solidago  Canadensis  L.     1893:49. 

On  Solidago  flexicanlis  L.     (.S.  UitifoUa  L.)     1893:49. 

On  SolMago  patula  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 

On  Carex  Jamesii  Schw.     Tippecanoe  Co.,  4,  1902  (Arthur). 

On  Carex  tetanica  Schk.     Tippecanoe  Co.,  6,  1899  (Arthur). 

51.  DlC^OMA  CHRYSAXTHE34I  (Roze)  iwm.  uor. 

On  Chrysanthemum  Indicum  L.    Tippecanoe  Co. ,  1 0,  1 899  ( Dorner ) . 

52.  DiO^EOMA  CiRO^^  ( Pen^. )  Kuntze. 

On  Circaea  Lutetiana  L.     1893:53.     1896:219. 

53.  DlC^OMA  CONVOLVULI  (Pcrs.)  Kuntze. 

On  Convolvulus  sepium  L.    1893:53.     1896:219. 

M.     Dlc^EOMA  Dayi  (Clint.)  Kufitze. 

On  Steironema  ciliatum  (L.)  Raf.     1893 :5;J. 

55.     DlC^OMA  DULIOHII  (Sffd.)  nom.  nov. 

On  Dulichium  arundinacea  (L. )  Brit.     1893:52. 
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56.     Dlc^EOMA  Eatokle  {Arth.)  nom.  nov. 

On  'Eatonia  Pennsylvanica   (DC.)    Gray.      Tippecanoe  Co.,  6, 
1903  {Arthur), 

On  Ranunculus  abortivus  L.     1893:50. 
67.    Dic^OMA  Eleocharidis  {Arth.)  Ktudze. 

On  Eleocharis  palustris  (L.)  R.  &  S.     1893:53.     1896:219. 

58.  Dio^EOMA  Ellisianum  {Thuem.)  Kuntze. 

On  Andropogon  scoparius  Michx.    Tippecanoe  Co.,  11,  1898  (Stu- 
art), 

59.  DlC^OBiA  EM ACU  LATUM  (Srhw.)  KuTitze, 

On  Panicum  capillare  L.     1893 :53.     1896 :220. 

60.  Dio.«OMA  EPIPHYLLUM  (L. )  Kuntze.     {Puccinia  Poarum  Niels.) 

On  Poa  prateusis  L.     1893 :57.     1898 :  189. 

61.  DiOJEOMA  FUSCUM  (Pn'S.  )  Kutitzc. 

On  Anemone  quinquefolia  L.     {A,  nemonN^i  yix.)     1894:151. 

62.  Dic^OMA  Helianthi  (*SWftr.)  Kuntze. 

On  Helianthus  annuus  L.     1893:55. 

On  Helianthus  divaricatus  L.     1893:55. 

On  Helianthus  gigaiiteus  L.     Steuben  Co.,  8,  1903  {Kellerman). 

On  Helianthus  grosse-serratus  Mart.     1893:55.     1896:221. 

On  Helianthus  mollis  Lam.     Jasper  Co.,  3,  1903  (Arthur). 

On  Helianthus  strumosus  L.     1893:55. 

On  Helianthus  tracheliifolius  Mill.     1893:55. 

63.  Dlc^OBiA  Heliopsidis  {Srhw.)  Kuntze. 

On  Heliopsis  scabra  Dunal.     1893:54. 

64.  DlC^EOMA  MUHLENBERGIJE  {A.  d  II.)  noiti.  HOr. 

65.  DiC/EOMA  WiNDSORl-E  (Schw.)  Kuntze. 

On  Siegliugia  seslerioides   (Mx. )    Scrib.       {Triodia   cuprea  Jacq.) 
1894:154.     1896:221. 
On  Ptelea  trifoliata  L.     1893:50.     1896:217. 
On  Muhlenbergia  diffusa  Sclireb.     1893:53.  55. 
On  Mulilenbergia  sylvatica  Torr.     1896:221. 

(W».     DiCvEOMA  Lmfatientis  (Schw.)  nom.  nov. 

On  Elymus  Virginicus  L.     1893:55.     1896:221. 

On  Impatiens  biflora  Walt.     ( /.  fuha  Nutt. )     1893:50. 

On  Impatiens  aurea  Mulil.     1896:217. 
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67.  Dlc^X)MA  KUHNLE  {Schw.)  Kuntze, 

On  Kuhnia  eupatorioides  L.     1893:54.     1896:220. 

68.  DlC.^»MA  LATERIPES  {B.  *k  R.)  Kuntzf, 

On  Ruellia  strepens  L.     1893 : 64.     1896 : 218. 

69.  DicJEOMA  Lobelia  ( Ger, )  nom,  nov. 

On  Lobelia  syphilitica  L.     1893 :54.     1896 :220. 

70.  Dic^EOMA  LUDiBUNDUM  (K  &  E. )  Kwitze. 

On  Oarex  sparganioides  Mulil.     1896:220. 

71.  DicJEOMA  Majantil^  iSchum.)jiom,  nov. 

On  Phalaris  anmdinacea  L.     Tippecanoe  Co.,  10,  1889  {Simirt). 

72.  Dic^oMA  Meuc^  (Si/d,)  nom.  nov. 

On  Melica  diflfosa  Pursh.     Tippecanoe  Co.,  10,  1899  {Stimrt), 

73.  Dic^x>MA  Mentha  {Pen.)  Gray. 

On  Blepliilia  hirsuta  (Pursh.)  Torr.     1893:64.     1896:220. 

On  Cnnila  origanoides  (L.)  Brit.     1893:64. 

On  Mentha  Canadensis  L.     1893:54. 

On  Monarda  fistulosa  L.     1893:64.     1896:220. 

On  Koellia  pilosa  (Nutt. )  Brit.     1893:54. 

OnKoellia  Virginiana  (L.)  MacM.     1893:54.     1896:220. 

74.  DiCyEOMA  OBTECTUM  {Pl\)  KlWtze. 

On  Scirpus  lacustris  L.     1894:151. 

75.  Dic^XJMA  Pammelh  (Trel.)  nom.  nor.     {PiwciniaPanici  Diet,  and  jEci' 

dium  Pammelii  Trel. ) 
On  Panicum  virgatum  L.     1901 :283. 
On  Euphorbia  corollata  L.     1893 :49.     1901 :284. 

■JB    BiCvEOMA  Peckii  {De  T.)  nom.  nov. 

On  Carex  cephalophora  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur), 
On  Carex  stipata  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 
On  Carex  trichocarpa  Muhl.     Tippecanoe  Co.,  11,  1901  (Arthur), 
On  Onagra  biennis  (L.)  Scop.     1893:50.     1896:217. 

'n.    DiCJEOMA  Physostegi^  (P.  ct  (\ )  Kuntze. 

On  Physostegia  Virginiana  (L.)  Benth.     1894:161.     1896:220. 


Digitized  by  VjOOQIC 


150 


78. 


79. 


80. 


81. 


82. 


83. 


DiC-EDMA  POCULIPORME  (J(v:q,)  Kuntzc.     {Pucrinia  gramiim  Pers.  and 
.Kf'idium  Herheridis  Pers.) 
On  Agrostos  alba  L.     Steuben  Co.,  8,  1903  {KcUennan). 
On  Aveua  s:itiva  T..     1893:63.     1896:220. 
On  Berberis  vnlgjuis  L.     1893:49. 

On  Oiuna  arundinacea  L.     Tippecanoe  Co.,  4,  1901  {Arthur). 
On  Dactylis  glomerata  L.     1896:220.  223. 
On  Hordeum  jubatum  L.     1896:220.  224. 
On  Poa  compressa  L.     1893:53. 
On  Poa  prateiLsis  L.     1893:53. 
On  Triticum  vulgare  L.     1893:54.     1898:188. 

DlC^OMA  PODOPHYLLI    (Srhir.)    KlUitzC. 

On  Podophyllum  jeltatum  L.     1893:54 

DiC.EOMA  POLYOONI-AMPHIBII  (Ptrii.)  Aiih. 

On  Goranium  miculatum  L.     1893:49. 
On   Polygonum  emersum   (Mx. )    Brit. 

1893:55. 
On  Polygonum  hydropiperoides  Miclix, 
On  Polygonum  lapathifolium  L.     1898:184. 
On  Polygonum  Pennsylvanicum  L.     1898:184. 
On  Polygonum  punctatum  Ell.  (P.  une  H.  B.  K. ) 

DiO-EOMA  POLYGONI-CONVOLVULI    {lledii.)  Arth. 

On  Polygonum  Convolvulus  L.     1898  :U'4. 
On  Polygonum  scaiidons  L.     1896:223. 
On    Polygonum    Hartwrightii    Gray 
{Kdlennun). 

DlC^OMA  PreNANTHIS.      {Peru.)  KtwtZf. 

On  Nabalua  albus  (L. )  Hook.     1893:56.     1896:221. 


1896:221.     1898:189. 

1893:217.     1898:188. 
{P.    Muhlenhfrgii  Wats.) 

1898:184.     1898:189. 


1893:65,  57. 


Steuben    Co.,    8,    1903 


Dic.fCOMA  PUNCTATUM  {Sir.)  Hom,  nor. 

On  Galium  asprellum  Miehx.     1893:53. 
On  Galium  concinnum  T.  &  G.     1893:53. 
On  Galium  triflorum  Miclix.     1893:53. 

84.      DiCvEOMA  PLiSTULATUM  {Curl.)  IKnti.  iior. 

On  Andropogon  furcatus  Muhl.     Jasper  Co.,  6,  1903  {Arthur), 
On  Andropogon  scoparius  Michx.     Jasper  Co.,  3,  1903  {Arthur). 
On  Comandra  umbellata  (L. )  Nutt.     1893:50. 
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85.  DlCEOMA  Rani'NCUU  (Seym.)  Kuntze. 

On  Rannncalns  septentrionalis  Poir.     1893:56. 

86.  Dic^EOMA  Rhamni  (  (imel. )  Knutze,    ( Purcinia  rort)nata  Cda.  and  ,  Kehlmm 

Rfuunni  Gmel. ) 
On  Avena  sativa  L.     1896:219.     1898:189. 
On  Calaraagrostis  Canadensis  (Mx. )  Beauv.     1893:63. 
On  Rhamnns  lanceolata  Pursh.     1 898 : 1 84. 

87.  Dlc^OMA  Sambuci  (Schir.)  nom,  nov.     {  Purciuia  Boltetfatia  Srcc.) 

On  Carex  Inrida  Wahl.     1893:52. 
On  Carex  Frankii  Kuntli.     1893:55.     1898:187. 
On  Carex  trichocarpa  Mnbl.     1893 :52.     1896 :219. 
On  Sambncos  Canadensis  L.     1893:50. 

88.  DiCEOMA  Sanioul^  ( Grev. )  Kuntze. 

On  Sanicula  Canadensis  L.     1893:55. 

89.  Dlc^OMA  SlLPHH  ( *Se/i/r. )     Kttntze. 

On  Silphium  sp.     1893:56. 

On  Silphium  integrifolium  Miclix.  Tippecanoe  Co.,  8,  1901 
{Domer  . 

90.  Dic^OMA  SORGHI  ( *S>/iM'. )  Kuntze, 

On  Zea  Mays  L.     1893 :54.     1 898 : 1.88. 

91.  Dic^OMA  Taraxaci  ( Plowr. )  Kuntze. 

OnTaraxacnmTaraxacnm(L.)Kar8t.  1893:53.  1896:219.   1898:188. 

92.  DlcaoMA  TENUE  ( Burr. )  Kuntze. 

On  Eupatorium  ageratoides  L.     1893 :65.     1896 :221 . 

98.    Dio^BOMA  Thalictri  (C/wr. )  Auntee. 

On  Thalictrum  dioicom  L.     1893:56. 

91.  Dic^fiOKA  Urtioje  ( Schum . )  Kuntze,  ( Purchiia  Canch  Reb.  and  .fCHdmrn 
UHiccR  Schum. ) 

On  Carex  riparia  Curt.    Steuben  Co.,  8,  1903  (Kellennau). 

On  Carex  stricta  Lam.  Tippecanoe  Co.,  4,  1901  (Arthur);  Steu- 
ben Co.,  8,  1903  ( Kellerman). 

On  Urtica  gracilis  Ait.     1898: 185. 

86.    DlOiBOKA  VERBENICOLA  {E.  d  A'.)  nom,  nov.     (Puecinia  Vilfsi'  A.  &H.) 
On  Sporobolus  longifolius  (Torr. )  Wood.     1896:221. 
On  Verbena  stricta  Vent.     1896 :218. 
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96.  Dic^oMA.  Vernoni^  {Schw. )  Kuntze. 

On  Vernonia  fascicalata  Michx.     1893:55. 

97.  Dlo^OMA  VEXANS  ( FarJ, )  Kuntze. 

On  Bouteloua  curtipendula  (Miclix. )  Torr.     1901 :283 

98.  Dic^OMA  VlOL^  (Schum.)  Kuntze. 

On  Viola  obliqua  Hill  (  V.  ntadlata  Ait. ).     1893:56. 
On  Viola  striata  Ait.     1893:56. 

On  Viola  pubescens  Ait.     Decatur  Co.,  5,  1889  (ArtJiur);    Tipi)e- 
canoe  Co.,  4,  1898  (Arthur). 

99.  Dio^OMA  VULPINOIDIS  ( D.  d'  H. )  Kuntze. 

On  Oarex  vulpinoidea   Miclix.     1893:56.     1896:221. 

100.  Dic^OMA  Xanthii  (Schv.)  Kuntze. 

On  Ambrosia  trifida  L.     1893 :56.     1896 :222. 

On  Xanthium  CanadeiLse  Mill.     1893:56.     1896:222. 

On  Xanthium  strumarium  L.     1893:56. 

101.  Gymnosporangi UM  GLOBOSUM  Far^     (^(rstelfa  lacerataFr.) 

On  Cratapgus  coccinia  L.     1893:56. 

On  Crataegus  Crus-Galli  L.     1894:153. 

On  Cratiegus  mollis  (T.  &  G.)  Scheele.     (C.  subrillosa  T.  <&  G.) 

1898:186.     1898:188. 
On  Crataegus  punctata  Jacq.     1893:56. 
On  Juniperus  Virginiana  L.     1893:51. 

102.  Gymnospor anoium  Juniperi- Virginians  Schw.  (RceMelia pyrata  Tliax. ) 

On  Mains   coronaria    (L. )   Mill.    {Pyrus    coronaria  L.)      1893:56. 

1896:218. 
On  Mains  Mains  (L.)  Brit.     (Hynis  JfaZiw  L.)   1898:186.  1901:255. 
On  Pyrus  communis  L.     1893:56. 
On  Juniperus  Virginiana  L.     1893:51.     1896:218.     1901:265. 

103.  Jackya  Cnici  {.Vart.)  nam.  nov.     {Purcinia  C i rm-lanceolati  Schroet.) 

On  Carduus  lanceolatus  L.     1893:53. 

104.  PiLEOLARIA  BREVIPES  B.   &  Br. 

On  Rhus  radicans  L.    (/?.    Toxicodendron   Am.   Auct.)     1893:58 
1896:223. 

105.  Uropyxis  Amorphs  {Curt.)  Schroet, 

On  Amorpha  canescens  Pursh.     1893:58. 
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Additions  to  tub  List  of  (tall-Producin<}  Insecta  Common  to 

Indiana. 


By  Mel  T.  Cook. 


One  year  ago  the  writer  presented  a  list  of  gall-producing  insects, 
with  a  list  of  host  plants,  for  the  State  of  Indiana.  This  list  is  no 
doubt  very  incomplete,  since  the  writer  has  collected  specimens  in  Illi- 
nois and  Ohio  which  have  not  been  reported  from  Indiana.  Further- 
more, this  collection  of  galls  which  I  have  received  from  other  parts 
of  the  United  States  and  Canada  lead  me  to  believe  that  galls  have 
a  very  wide  distribution;  it  is  probable  that  the  galls  are  distributed 
over  as  wide  an  area  as  the  host  species  and,  in  some  cases,  are  as 
widely  distributed  as  the  host  genera.  However,  the  insects  may  In 
some  cases  be  restricted  to  smaller  areas,  due  to  other  environments. 
Our  knowledge  of  American  galls  is  at  present  so  limited  that  it  is 
impossible  to  draw  any  definite  conclusion  on  this  subject. 

Within  the  yast  year  I  have  collected  a  large  number  of  galls  In 
Illinois.  Indiana,  and  Ohio,  but,  of  course,  many  of  these  duplicate  those 
reported  in  the  list  of  one  year  ago.  I  have  also  received  collections 
from  various  parts  of  the  United  States  and  Canada,  and  wish  espe- 
cially to  thank  Mr.  F.  h.  Sims,  of  Laporte.  Indiana.  Mr.  C.  C.  Deam, 
of  Blutrton,  Indiana,  and  Prof.  W.  A.  Kellerman,  of  Columbus,  Ohio, 
for  interesting  collections  of  Indiana  galls. 

The  additional  list  which  I  now  present  gives  an  increase  of  two 
genera  and  eleven  species  of  insecta. 
Bemiptera: 

41.  Pemphigus  populls-caulis,  Riley,  on  Populus  deltoides  Marsh. 

42.  Pemphigus    populis-trans versus,     Riley,     on    Populus    deltoides 

Marsh. 
Diptera: 

43.  Sciara  ocellaris,  O.  S.,  on  Acer  saccharium   L. 

44.  Cecidomyia  holotricha,  O.  S.,  on  Hicoria  alba  L.     (Britton.) 

45.  Cecidomyia  tubicola,  O.  S.,  on  Hicoria  alba  L.     (Britton.) 
ffvmcnoptera: 
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46.  Amphibolips  sculpta  Kass.  on  Quereus  rubra  L. 

47.  Andricus  femoratus  Ashm.  on  Quereus  rubra  I.. 

48.  Andricus  lana   Fitch,  on  Quereus  rubra   L. 

49.  Diastrophus  nebulosus  O.  S.  on  Rubus  villosus  Alt. 

50.  Diastrophus  cuscutseformls  O.  S.  on  Rubus  nigrobaccus   Bailey. 

51.  Hhodites  dichlocerus  Harris,  on  Rosa  sp . 

Nos.  41  and  42  were  collected  in  Wells  County,  Indiana,  by  C.  C. 
Deam;  !Sos.  40  and  47  were  collected  near  Laporte,  Indiana,  by  F.  I^ 
Sims;  No.  50  was  collected  in  Steuben  County,  Indiana,  by  Prof.  W. 
A.  Kellerman,  of  the  Ohio  State  University.  All  others  were  collected 
by  me  near  Greencastle.   Indiana. 

No.  12,  Trypeta  solidaginis  of  the  last  report  should  have  been 
placed  under  the  order  Diptera. 

I  should  very  much  appreciate  collections  of  galls  from  various  parts 
of  Indiana. 


Digitized  by  VjOOQIC 


155 


Nerve-End  Organs  in  the  Pancreas. 


By  E.  O.  Little. 


The  following  is  an  abstract  of  worli  done  to  determine  tlie  number, 
position,  and  distribution  of  the  Pacln^in  corpuscles  in  the  pancreas  of 
the  cat  Mr.  F.  C  Jacivson  sectioned  the  material  and  counted  the 
corpuscles. 


Cubic  Centimeters  of 
Pancrea?. 

Number  of  Pacioian 
Corpuscles  in  Pancreas 

Number  of  Pacinian 
Corpuscles  per  c.  c. 

Pancreas,  No.  I. . . 

10  5 

72 

6.85 

No.  II.. 

12 

43 

3.68 

No.m 

5  6 

25 

4.54 

**        No.  IV 

6 

22 

4  4 

**        No.  V 

7 

85 

12  14 

Avcrjifl:e  number  of  corpuscles  in  pancreas  40.4,  averajre  number  of 
corpuscles  in  per  cubic  centimeter  of  pancreas  0.17. 

Ninety-five  per  cent,  of  the  corpuscles  are  near  tlu*  surface  of  the 
gland  and  may  be  stripped  off  with  the  mesentary;  7)%  are  deep  in  the 
gland  tissue.  Of  the  95%  found  near  the  surface,  28%  were  near  dorsal, 
72%  near  the  ventral  surface.  Only  occasionally  was  a  corpuscle  found 
in  contact  with  the  intpstine. 
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A  Crow  Roost  Near  Richmond,  Indiana. 


Hr  D.  W.  Dennis  and  Wm.  E.  Lawrence. 


What  is  said  In  this  paper  about  crows  and  their  roosting  is  based 
npon  observations  taken  by  Professor  Dennis  and  myself  of  one  particu- 
lar roost  founi  about  three  miles  south  of  Richmond,  Indiana. 

Through  the  latter  part  of  January,  1903,  crows  were  noticed  flying 
In  a  direction  about  south  by  east  In  the  evening  and  returning  from  the 
same  direction  In  the  morning.  The  evening  flight  was  from  3  to  5:30: 
the  crows  were  In  flocks  of  from  two  or  three  or  In  a  constant  stream. 
Ihe  principal  line  of  flight  was  about  one-half  mile  west  of  Richmond. 
By  actual  count  crows  passed  at  the  rate  of  one  hundred  or  more  in  a 
minute  for  more  than  two  hours.  They  were  often  so  numerous  it  was 
impossible  to  count  them.  Judging  from  this  there  must  have  been  at 
least  15,000  crows  which  roosted  at  this  place.  By  7  o'clock  in  the  morn- 
ing nearly  every  crow  had  returned  from  the  roost  on  its  way  to  corn- 
fields, etc.,  in  search  of  food. 

Not  far  west  of  Richmond,  in  a  small  woodland,  they  stopped  to  rest 
or  for  some  other  reason.  I  have  seen  crows  here  by  the  thousand.  It 
was  here  at  this  resting  station  that  very  evident  exemplification  was 
noted  of  their  fear  of  man  and  their  signaling  to  others  following.  J 
entered  the  woods  and  climbed  a  tree  in  order  to  watch  better  their 
maneuverings;  however,  they  were  not  so  kind  and  not  one  flew  over  the 
tree  in  which  I  was  stationed.  Repeatedly  tliey  flew  at  top  speed  in  a 
line  directly  overhead  but  always,  on  discovering  my  presence,  made  a 
quick  turn,  uttered  a  peculiar  call  and  passed  around.  This  call  evi- 
dently was  a  signal  for  those  following  to  fly  in  like  manner,  because  for 
the  next  few  minutes  the  line  passed  to  one  side.  Then  some  crow,  not 
noting  the  signal,  would  appear  coming  directly  towards  me:  but  he  never 
failed  to  make  the  sudden  turn,  utter  the  call  and  fly  around. 

This  is  more  clearly  brought  out  by  "Driving  the  line."  It  was  only 
necessary  to  walk  in  a  railroad  cut  under  a  line  of  flying  crows  and  it 
would  bend  around  at  a  greater  distance,  the  crows  at  the  bend  all  the 
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while  signaling  to  those  behind.  In  this  manner  on  one  occasion  Pro- 
fessor Dennis  drove  them  one-half  mile  to  the  west  after  which  thejr 
paKsed  on  the  east.  On  his  return  he  in  like  manner  drove  them  an 
equal  distance  to  the  east. 

For  some  reason  the  crows  never  went  directly  to  the  roost.  Whether 
It  was  done  puri>osely  to  conceal  the  real  roost  can  not  be  stated.  How- 
ever, they  deceived  us  in  this  manner  and  caused  us  much  trouble  to  find 
the  roost.  Three  visits  were  made  to  the  vicinity,  two  at  night  and  one 
In  the  day  time.  The  first  visit,  February  2l8t,  they  were  found  in  a 
wood  and  an  adjoining  cornfield  along  a  small  stream  of  water.  As  we 
approached  they  preceded  us.  Approaching  as  (luietly  as  possible,  we 
stopped  by  a  large  tree  and  remained  quiet,  thinking  we  might  be  in  the 
midst  of  the  roost.  Gradually  all  left;  meanwhile  scouts  had  been  sent  to 
watc'h  us.  They  would  tiy  dnectly  overhead  and  then  return  to  give 
information  to  the  others.  The  roost  was  yet  to  be  found.  We  went  to 
the  top  of  a  neighboring  hill  and  saw  In  the  darkness  several  hundred 
feet  beyond  thousands  of  crows  on  the  snow-covered  ground.  We  could 
not  apiucjich  without  disturbing  them.  We  did  not  remain  till  they  went 
to  the  tret's. 

The  iie.xt  time  was  February  23d,  from  6  to  (»:30  p.  m.  We  now  found 
all  the  crows  in  the  trees,  most  of  them  across  the  river  from  the  place 
where  we  first  saw  them,  in  a  large  wood,  the  others  in  the  sycamores 
along  the  river  quite  a  distance  from  the  main  roost.  They  must  have 
been  doing  picket  duty,  because  they  uttered  no  cries,  while  the  others 
were  constantly  cawing;  also  when  we  puniosely  disturbed  them  some  of 
tliem  left  silently  to  join  the  others. 

The  last  visit,  March  2d,  was  In  the  day  time*;  the  ground  was  care- 
fully gone  over;  the  boundaries  were  easily  determined  by  the  droppings, 
examination  of  which  gave  good  evidence  that  they  were  eating  a  great 
deal  of  corn. 

The  main  roost  was  located  on  the  north  side  of  a  hill,  120  feet  high, 
thickly  wooded  with  beech,  elm,  and  ash,  and  near  the  foot  of  this  hill. 
Keference  to  the  mnn  avIII  show  that  the  roost  was  located  in  a  gorge 
shut  in  by  hills  IK)  feet  high  on  the  east,  5U  feet  high  on  the  north  and 
west,  and,  as  before  mentioned,  120  feet  high  on  the  south.  A  public 
road  runs  north  and  south  to  the  east  of  the  roost,  and,  as  would  be 
expected,  the  ground  gave  evidence  of  more  crows  roosting  some  distance 
from  the  road. 
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This  particular  hill  was  only  used  during  the  coldest  weather;  at  other 
times  the  crows  moved  ahout  from  place  to  place  for  their  roost.    Tlie  hill 


MAP  OF  VALLEY  OP  CROW  ROOST. 

«%%  Indicates  roostioK  orowv. 

Indicates  path  of  crows  eotering  the  valley. 

Contour  lines  10  ft.  apart. 

and  the  elevation  of  the  surrounding  land  (as  shown  in  the  map)  certainly 
famished  protection  against  the  cold. 

The  crows  began  to  arrive  about  4  p.  m.,  alighting  in  the  neighboring 
trees  and  along  the  river  banlt,  drinlvlng  water  and  picking  pebbles.    The 
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main  line  seemed  to  arrive  from  the  northeast  and  from  no  other  direc- 
tion. But,  to  our  surprise,  on  our  way  home  after  leaving  the  valley,  it 
was  discovered  that  the  crows  from  the  northwest  were  flying  southeast 
on  a  tangent  with  the  valley  and  alighting  in  the  trees  and  fields  to  the 
east;  then  turning  at  almost  right  angles  they  flew  over  the  hill  down  into 
the  valley  where  the  roost  was.  Was  this  purposely  done  for  protection? 
In  conclusion  the  main  things  to  be  noted  are  the  bending  of  the  line 
when  men  are  seen;  the  signaling  of  danger  to  the  oncoming  line;  that 
the  crows  never  approached  the  roost  directly  and  that  they  only  roosted 
on  the  hillside  during  the  coldest  weather. 
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Some  >iew  >orms  ok  Puysioloijical  Apparatis. 

I 


By  J.  F.  WooLSEY. 


AJl  branches  of  scieutlfic  work  require  npeeial  apparatus  to  fulfill 
their  particular  needs.  The  apparatus  here  shown  was  devised  to  meet 
certain  requirements  for  adjustable  apparatus,  for  use  with  the  kymo- 
graph, in  recording  physiological  experiments.  It  is  apparently  desirable 
in  this  work  to  have  as  many  adjustments  to  the  apparatus  as  possible^ 
the  solidity  of  the  apparatus  being  unimpaired. 


ADJUSTABLE  STAND. 

This  stand  consists  of  a  Irnse  5V2"x8"xl";  a  standard  18"  high  and 
I"  in  diameter,  to  which  is  attached,  by  means  of  arms,  the  swinging- 
rod  upon  which  is  supported,  l)y  means  of  universal  clamps,  the  va- 
rtous  forms  of  apparatus  used  in  making  the  records  upon  the  smoked 
(Inim  of  the  kymogi'aph.    The  entire  stand  weighs  15  pounds. 

The  swinging  portion  of  the  apparatus  deserves  special  notice.  Fig- 
ure 2  of  tlie  mechanical  parts  serves  as  the  top  arm,  and  the  upper  plate 
of  the  lower  arm.  It  is  ^Vj"  long  and  1%"  wide  at  the  broadest  part. 
Figure  1  is  tlie  lower  plate  of  the  lower  arm,  and  is  proportional  in  size 
to  the  upper  plate.  Figures  ;;  and  4  show  tlie  entire  meclianism.  In 
Figure  3,  (a)  is  the  coarse  adjustment,  and  by  releasing  the  set-screw  the 
swinging n-od  (d)  can  be  revolved  about  the  standard  (cr,  the  desired  pres- 
sure of  the  stylus  against  the  drum  of  the  kymograph  is  obtained  by  the 
uianipulation  of  the  more  tinely-thrcaded  screw  (b).  In  Figure  4,  (b)  rep- 
resents the  line  adjusting  screw,  and  {()  the  strong  coiled  spring,  which 
operates  the  swinging  rod  attached  to  (gi,  as  shown  in  Figure  li.  The 
swinging  rod  is  14"  long. 

The  University  of  Pennsylvania  uses  adjustable  stands,  devised  and 
nmde  by  themselves,  but  the  entire  movement  of  the  swinging  rod  is 
ol)tained  from  the  bottom,  and  the  mechanism  is  entirely  different  from 
ll-A.OF  ScitxcR,  '03. 
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the  above.    Credit  is  due  Mr.  A.  P.  Hobbs  for  his  assistance  in  devising 
the  mechanical  parts. 

FROG  TABLES. 

These  tables  are  niodiflcations  of  those  used  in  the  University  of 
Pennsylvania,  and  meet  certain  requirements  better.  They  consist.  Figure 
6,  of  a  brass  plate  4^"x8",  to  which  Is  glued  a  single  piece  of  corlt  %" 
thick,  and  the  adjustable  arm  or  support.  The  adjustable  part  consists 
of  a  brass  block  (c)  which  slides  upon  the  square  rod  (e),  the  set-screw  (b). 
and  has  a  horizontal  play  of  4^4"-  The  set-screw  (a)  allows  of  a  further 
circular  movement  of  the  plate,  and  the  square  supporting  arm  is  held  to 
the  stand  by  a  universal  clamp. 
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Fig.  5.    Adjustable  Stand. 


Fig.  6.    Frog  Tables. 
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An  Abnormality  in  the  Nut  of  Hicoria  Ovata  (Mill) 

Brixton. 


By  John  S.  Wright. 


The  abDormal  hickory  nut  figured  and  described  here  was  one  of  a 
lot  purchased  In  the  market.  In  all  outward  appearances  it  was  normal, 
the  peculiarities  were  noted  in  cracking  it  Fig.  2,  a  transverse  section  of 
a  normal  nut,  shows  the  relative  proportion  of  shell  and  seed.  Fig.  3, 
transverse  section  of  the  abnormal  fruit,  shows  the  cavity  one-celled  and 
greatly  reduced  by  the  thickened  walls  (P).  Figs.  3  and  4  show  the  in- 
terior filled  with  a  nut  somewhat  like  that  of  the  hazel;  (s)  the  walls  hard 
and  shell-like,  and  (K)  the  kernel,  folded  as  indicated  by  the  convolution 
on  one  side.  The  kernel  had  a  bland,  oily  taste,  faintly  resembling  that 
of  the  hazel  nut.  At  the  apex  the  tissues  of  the  shell  of  this  smaller  nut 
appear  to  be  continuous  with  those  of  the  outer  shell  (Tp).  The  inner 
nut  had  a  pedicel,  indicated  (st)  in  the  figure.  In  cracking,  this  pedicel 
separated  from  the  body  of  the  small  nut  along  a  definite  line.  The  shaft 
of  this  pedicel  reached  through  the  thick  outer  shell  and  readily  separated 
from  the  surrounding  tissues. 

In  view  of  the  fact  that  the  hickory  nut  is  not  extensively  cultivated 
and  apparently  has  not  been  observed  hybridizing  to  any  extent,  or  other- 
wise modified  by  breeding,  the  occurrence  of  this  deviation  from  the  type 
ift  deemed  worthy  of  notice. 


R\mormalK\.iiiJt. 


3.*rv«.n«.ft»c.  JCbpormal  ttJt. 
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Bird  Xests  of  an  Old  Apple  Orchard  Near  Indiana 
University  Campus.* 


By  Gertrude  Hitze. 


As  part  of  my  work  In  Nature  Study  during  the  Spring  of  1902  I 
was  assigned  an  old  orchard  east  and  north  of  Indiana  University 
Campus.  My  worli  was  to  locate  and  report  on  all  of  the  birds*  nests 
of  this  orchard. 

As  a  preliminary  a  plot  was  made  of  the  orchard.  The  rows  of 
trees  were  numbered  serially  from  1  to  22,  and  the  individual  trees 
in  each  row  were  also  numbered.  The  orchard  was  thoroughly  searched 
for  nests  between  the  latter  part  of  April  and  the  early  part  of  June. 
The  exact  location  of  the  nests  is  omitted  in   this  report. 

From  an  ethical  and  sentimental  standpoint  the  worlt  was  very 
discouraging.  Two-thirds  of  the  nests  were  not  completed  or  were 
destroyed  in  diflferent  ways.  In  all,  24  nests  were  found,  and  18  of 
tliese  came  to  grief  in  one  way  or  another,  as  the  report  will  show. 

The  report  will  be  of  interest  as  showing  the  vicissitudes  of  birds 
near  a  town,  and  the  expense  at  which  birds  become  and  remain 
adapted  to  their  environment. 

TURTLE  DOVE. 

May  2l8t  I  found  a  nest  loosely  made  of  twigs,  lined  with  hay  and 
feathers,  and  containing  two  pure  white  eggs.  May  23d  this  nest 
was  robbed  and  destroyed.  The  old  birds  were  flying  about  the  orchard. 
On  June  2d  I  saw  no  doves  in  the  orchard. 

CHIPPING  SPARROW. 

May  21st  I  found  a  little  nest  under  a  grapevine.  It  was  built  of 
dry  grasses  and  lined  with  horsehair.  The  nest  was  built  in  a  little 
hole  in   the   ground.      It   contained    one    white   egg    with    many    brown 
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spots.      May  2.*M  this  went  had  been  robbed  like  so  many  other 
nest  was  not  destroyed  but  the  birds  never  returned. 

May  23d  1  found  a  nest  under  anotlier  grapevine.  Tlie  n 
four  eggs  In  it.  Two  of  the  eggn  were  pipped.  June  2d  foi 
birds  were  in  the  nest,  one  of  them  with  a  lady  beetle  in  its 
June  4th,  birds  almost  feathered.  They  seemed  not  to  be  af 
me  as  1  drew  near  them.  The  mother  did  not  go  far  from  t 
as  long  as  I  was  near.  June  8th.  the  birds  have  flown.  Thei 
siJT  little  birds  hopping  about  in  a  tree  near  the  deserted  nest. 

SONG  SPARROW. 

May  23d,  along  the  north  fence  I  found  a  nest  in  a  gri 
nicely  hidden  among  tlie  leaves.  The  nest  was  made  of  twij 
with  dry  grass.  There  was  one  white  egg,  spotted  with  heavy 
spots.  June  2d,  two  eggs  were  in  the  nest.  No  bird  was  near 
time.  June  4th,  the  nest  had  been  robbed  but  not  destroyed.  ^ 
were  near. 

WHITK-THROATED  SPARROW. 

On  April  30th  I  found  a  White-throated  Sparrow  building 
in  a  brush  heap.  The  l)Ottom  of  the  nest  was  flnisheil  and  c 
twigs.  ICvery  time  the  Sparrow  carried  any  material  to  the 
Catbird  would  fly  down  and  take  it  away.  The  Catbird  fouj 
chased    the   Sparrows   until   they   left   the   nest   unfinished. 

HOUSE  WREN. 

May  21st,   in  tlie  southeast  corner  of  a  shed  I   found  a  nest 
old   woo:lwork.     The   nest   was   made   of   dry   roots   lined    with 
and   turkey   featiiers.     There   were   seven    young   almost    feather 
nearly  ready   to  fly.     May  23d.   the  birds  have  flown. 

CRESTED   FLYCATCHER. 

May  7th  I  saw  two  Crested  Flycatchers  flying  around  an  o 
They  were  building  a  nest,  for  one  carried  a  feather,  while  th 
flew   at   me   whenever   I   came   near  them.     I   was  unable   to   fin 
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nest.  May  9th  I  looked  again  for  the  nest  but  was  unable  to  find  it. 
May  21st  I  found  the  nest  in  a  hole  in  the  old  tree.  It  was  in  a  dead 
limb  at  a  depth  of  about  twelve  inches  from  the  opening.  It  was 
lined  with  feathers.  There  were  five  light  eggs  with  heavy  brown 
markings,  especially  at  the  large  end.  May  23d,  no  change  in  the  nest. 
The  birds  were  near.  June  2d,  five  little  birds  were  in  the  nest.  June 
9th,  birds  are  just  ready  to  leave  the  nest.    June  11th,  birds  have  flown. 


BUOWN  THRASHERS. 

I  found  a  nest  in  a  brush  pile  on  April  23d.  Tlie  nest  was  made 
of  twigs  lined  with  dry  grass.  There  were  three  eggs  with  brown 
specks,  more  spots  at  tiie  large  end.  On  April  3()th  tiie  nest  had  l>een 
robbed  and  no  birds  were  near. 

On  April  30th  I  found  another  nest  in  anojther  brush  lieap.  There 
were  two  eggs  in  it.  The  mother  remained  hiding  in  the  brush.  On 
May  5th  I  found  the  brush  pile  was  burned  and  the  birds  gone. 

On  May  7th  I  found  an  unfinished  nest  in  still  another  l)rush  pile. 
Blay  9th,  the  nest  was  finished  but  no  bird  was  near.  May  14th, 
four  eggs  in  the  nest  with  the  Brown  Thrasher  on  tlie  nest.  Slie 
was  not  a  bit  shy,  and  allowed  me  to  come  quite  close  to  her.  She 
then  hopped  off  the  nest  and  from  twig  to  twig,  and  out  upon  the 
ground,  and  then  fiew  away.  The  male  sat  off  at  the  other  side  of 
the  orchard  and  sang  very  merrily.  May  16th,  the  female  was  still 
upon  the  nest,  the  male  was  very  happy  as  he  sat  up  in  the  tree  and 
sang.  May  21st,  the  nest  had  not  been  destroyed.  The  bird  was 
quite  friendly,  as  she  would  sit  and  allow  me  to  talk  to  her.  On  the 
23d  I  found  that  some  boys  had  been  in  the  orchard.  They  had  robbed 
and  destroj'ed  all  the  nests.  This  one  was  not  spared.  The  birds 
have  disappeared. 

On  May  7th  I  found  the  foundation  of  a  nest  in  a  tret»,  nicely 
hidden  by  leaves.  It  was  built  of  large  twigs  and  lined  with  a  few 
dry  grasses.  The  nest  seemed  deserted.  On  May  9th  no  birds  were 
near  and  no  work  had  been  done  on  the  nest.  June  1st,  the  birds  had 
been  working  on  the  nest.  It  had  been  entirely  relined.  June  5th,  one 
^gg,  blue,  flaked  with  brown,  was  in  the  nest.     June  9th,  tliere  were 
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three  eggs  in  the  nest.     The  mother  bh*d   was  quite  nervous  when  1 
was  near  the  nest.     No  further  observations  were  made  on  this  nest 


CATBIRD. 

On  May  2d  I  saw  two  Catbirds  weaving  straws  Into  a  nest  May 
5th,  the  nest  was  gone.  Catbirds  not  near.  I  believe  they  are  hard 
to  please,  for  they  begin  a  nest  and  then  desert  it.  sometimes  leaving  the 
foundation  and  other  times  entirely  destroying  every  trace  of  it 

On  May  7th  I  found  a  nest  made  of  twigs  and  dry  grass  with 
Catbirds  near  it.  On  May  9th  this  nest  was  partially  destroyed.  The 
birds  were  gone. 

On  May  7th  I  found  a  nest  in  a  tree.  I  chased  the  birds  ofiC  from 
the  nest  to  find  two  greenish  eggs  in  it.  The  eggs  were  smaller  thaa 
the  Robin's  eggs.  The  old  birds  fought  me.  May  9th,  no  change  in 
the  nest.  Birds  fought  even  harder  than  the  last  time.  May  14th, 
one  egg  was  pipped.  May  16th,  I  climbed  the  tree.  No  birds  flew 
at  me,  and  I  soon  found  that,  like  so  many  other  nests,  this  one  had 
been  robbed.    The  eggs  were  gone.     No  shells  nor  birds  were  near. 

On  May  7th  I  found  an  unfinished  nest.  It  was  nicely  hidden  by 
leaves.  It  was  built  of  twigs  and  a  few  dry  grasses;  no  birds  were 
near.  This  nest  was  deserted,  as  no  more  work  had  been  done  and 
no  eggs  were  found  in  it  on  later  visits. 

On  May  9th  I  found  the  fifth  Catbird's  nest.  It  contained  one  egg. 
No  bird  was  near  to  fight  On  May  14th  two  eggs  were  In  the  nest 
and  on  May  16th  the  eggs  had  been  broken  and  the  nest  torn  up.  No 
birds  were  near. 

The  sixtli  nest  was  found  on  May  9th.  It  contained  one  egg,  but 
no  bird  was  near  to  fight  On  the  14th  the  nest  had  two  eggs  in  it 
but  they  were  broken  and  the  nest  was  destroyed. 

On  May  14th  I  found  a  nest  quite  high  in  the  tree.  There  was 
one  egg  in  it  May  2l6t  the  egg  was  gone;  it  looked  as  though 
it  had  been  broken.    The  inside  of  the  nest  was  torn  out 

On  May  21  st  I  found  a  newly  built  nest.  The  Catbirds  were  in 
the  tree  and  seemed  very  interested  in  the  nest.  On  May  23d  the  nest 
was  destroyed  and  no  birds  were  near. 
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ROBIN. 


On  April  2l8t,  1002,  a  Robin's  nest  was  found  on  the  rail  of  a  fence, 
about  four  feet  from  the  ground.  The  nest  was  made  of  roots,  dry- 
twigs,  dry  grass,  plastered  together  and  to  the  fence  with  clay.  Softer 
grass  was  used  in  the  center.  Two  blue-gi-een  eggs  were  in  the  nest, 
their  small  ends  toward  the  center  of  the  nest.  On  the  23d  the  bird 
was  on  the  nest  when  1  made  ray  round,  but  she  flew  off.  There  were 
four  eggs  in  the  nest,  and  just  as  soon  as  I  left  she  flew  back.  On 
tlie  30th  the  nest  was  found  to  have  been  torn  from  the  fence  and 
thrown  upon  the  ground.  The  eggs  were  brolien.  No  birds  were  no- 
ticed near  this  place  again. 

On  April  14th  I  found  an  unttnlshed  nest  In  a  tree.  It  was  being 
constructed  like  the  one  above  described.  Birds  working  hard.  April 
17th  the  nest  was  completed,  but  the  birds  were  not  near.  April  21st 
I  found  one  blue-green  egg  in  the  nest.  April  23d  I  found  that  three 
eggs  had  been  laid  but  had  been  broken,  and  the  shells  were  on  the 
ground  near  and  far.  The  nest  was  wet  with  the  white  of  the  egg, 
and  the  inside  of  the  nest  destroyed.  I  was  unable  to  find  the  cause 
of  the  nest  being  destroyed.  Nothing  further  was  done  on  this  nest 
by  the  birds  up  to  the  end  of  the  observations. 

On  April  17th  I  found  a  nest  in  a  tree  which  had  been  completed. 
The  Blue  Jays  and  the  Robins  were  fighting,  the  latter  being  driven 
away.  On  April  23d  I  found  a  Robin  on  the  nest  sitting  on  one 
egg.  April  30th  I  found  the  bird  sitting  on  three  eggs.  The  Robin 
seemed  quite  friendly,  for  she  allowed  me  to  come  very  near  to  her. 
Then  she  flew  only  after  1  made  a  motion  as  though  to  touch  her. 
May  2d  I  found  the  bird  sitting  on  four  eggs.  May  5th  the  Robin 
was  still  on  the  nest.  She  allowed  me  to  come  quite  near.  May 
7th,  two  little  Robins  in  the  nest;  the  other  two  eggs  were  pipped. 
May  9th,  four  little  birds.  They  seemed  all  mouths  and  eyes.  The 
niother  flew  as  soon  as  I  came  near  the  nest,  but  did  not  go  more 
than  five  feet.  The  male  followed  me  a  long  distance.  This  was  the 
first  time  he  had  shown  fight.  On  March  14th,  the  birds  have  grown 
very  much.  They  would  not  take  anything  from  me.  Both  the  old 
birds  tried  to  fight,  and  as  I  left  the  nest  the  male  followed.  May 
16th  the   birds   were   nearly  feathered;   very   shy.      May   17th,    all    the 
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bii'ds  have  flown.  In  just  one  month  from  the  time  I  found  the  nest 
all  trace  of  the  birds  was  gone.  It  was  twenty-four  days  from  the  time 
the  first  egg  was  laid  in  the  nest  until  the  nest  was  empty. 

On  May  4th  I  found  a  Robin's  nest  up  high  In  the  tree.  Made 
like  those  above  described.  May  7th  I  found  four  blue-green  eggs 
in  the  nest  with  the  female  on  the  nest.  On  May  14th  two  of  the 
eggs  were  pipped.  The  mother  was  very  nervous.  On  May  16th  four 
little  birds  were  in  the  nest.  On  May  2l8t  the  little  birds  were  nearly 
feathered,  and  on  the  23d  the  birds   uad  flown. 

BLUEBIRD. 

May  21st  I  found  a  nest  with  one  blue  egg  in  an  old  and  partially  hol- 
low ti'ee.  It  was  in  a  cavity  on  the  east  side  about  ten  Inches  from  the 
opening.  The  nest  was  lined  with  fine  feathers,  but  in  pulling  off  the  bark 
much  of  the  loose,  decayed  stufl*  fell  into  the  nest  May  23,  the  nest  has 
been  robbed  and  the  lining  pulled  out. 


List  of  Mammals,  Reptiles  and  Bairachians  of  Monroe 

County. 

By  Waldo  L.  McAtee. 
(By  title,) 
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Ecological  Notes  on  the  Mussels  of  Winona  Lake  * 


By  T.  J.  Headlee  and  James  Simonton. 


In  the  summer  of  1903  the  writers,  under  the  direction  of  C.  IT.. 
Eigenmanu,  made  observations  on  the  mussel  distribution  of  Winonav 
Lake  with  a  view  to  determining  the  reason  for  the  same.  We  examined 
the  sboiT  line  from  4  Inches  to  4  feet  by  wading,  from  4  to  7  with, 
a  clam  rake,  from  7  to  86  feet  with  an  iron  dredge. 

The  species  found  were  determined  by  comparison  with  shells  that 
had  been  named  by  Call,  Simpson  and  Balser.  The  nomenclature  Is 
that  ttsed  by  Call  in  his  report  on  Indiana  Mollusca,  Geological  Report,. 
1890.  Thej  were:  Unio  luteolus,  Unio  subrostratus,  Unio  glans,  Unlo» 
fabalis,  Unio  rublginosus,  Anodouta  grandis,  Anodonta  edentula  Mar^ 
garltana  mari^nata. 

This  is  a  deep  Isettle-hole  lake.  In  general  the  beaches  are  composed 
of  sand  and  gravel,  which  shade  off  with  varying  rapidity  into  marly 
sand,  then  into  sandy  marl,  then  into  coarse  white  marl,  and  finally  Into 
the  fine  dar^  marl  that  covers  the  bottom  in  all  the  deeper  parts  of  the 
lake  and  which  is  the  accumulation  of  plankton  tests.  The  bottom 
steadily  grows  softer  as  the  proportion  of  dark  marl  increases.  So  soft 
does  h  become  that  a  small  sounding  lead  sinks  into  it  of  its  own  weight 
from  6  to  12  inches.  In  some  places,  especially  the  southwest  side  an<l 
In  the  little  take  the  shallow  part  of  the  beach  is  formed  of  muck  which 
shades  off  into  marl  without  the  presence  of  any  sand  or  gravel. 

In  general  It  may  be  said  that  the  mussel  zone  extends  from  the 
shore  line  to  where  the  bottom  changes  to  very  soft  marl.  This  region 
will  average  from  4  inches  to  9  feet  of  water,  although  in  some  places 
the  mud  comes  to  within  a  few  feet  of  the  water's  edge,  while  in  others 
the  sandy  and  gravelly  bottom  runs  out  into  22  feet  of  water. 

A.  grandis  is  usually  found  just  on  the  outer  edge  of  the  sand 
and  gi'avel  bank,  while  A.  edentula  appears  most  numerously  a  little 
farther  out.    A  few  specimens  of  both  species  were  taken  closer  in  shore, 

''CoDtributioDsi  from  the  Zoological  Laboratory  oflndiana  University,  No.  62. 
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grandis  oeing  sometiiues  found  on  sandy  bottom,  edeutula,  however. 
Invariably  upon  a  soft  bottom.  Neither  (healthy  forms)  was  ever  takeu 
on  hard  sand  or  gravel. 

U.  glans  has  been  taken  upon  sandy  and  gravelly  bottoms,  in  from 
4  feet  out.  U.  fa  balls  appeared  in  about  the  same  region  except  tbat 
It  goes  out  on  the  soft  bottom  even  farther  than  edentula. 

U.  subrostratus  appears  on  the  outer  edge  of  the  sand  and  gravel 
banks  in  about  four  feet  of  water  and  extends  out  as  far  as  the  light 
form  of  U.  luteolus. 

U.  luteolus  is  the  most  variable,  the  most  widely  distributed  and 
the  most  abundant  species  In  the  lake.  It  varies  from  a  moderately 
thin,  light  straw-colored  shell,  marked  by  radiating  greenish  lines,  lo 
an  extremely  heavy,  almost  black  form.  The  gradations  of  form,  color, 
and  size  are  shown  in  the  plate  and  are  very  nearly  perfect  The 
straw-colored  variety  is  found  in  from  4  inches  to  22  feet  of  water; 
it  is,  however,  dominant  inshore,  in  weed  patches  (Potomogeton  and 
Ceratophyllum),  and  on  chara-covered  bottoms.  The  dark  variety 
occupies  the  same  region  but  is  dominant  upon  sand  and  gravel  bottoms 
in  from  three  and  one-half  to  twenty-two  feet  of  water.  The  inter- 
grading  forms  cover  the  same  territory  as  the  straw-colored  and  dark 
varieties  but  can  not  be  said  to  be  dominant  anywhere. 

U.  rubiginosus  occupies  about  the  habitat  dominated  by  the  dark 
form  of  U.  luteolus,  except  that  It  was  not  found  In  deeper  water  than  ten 
feet. 

M.  margfnata  was  found  so  infrequently  (only  six  times)  that  the 
writers  could  tell  little  of  its  distribution.  The  specimens  found  were 
taken  on  sand  and  gravel,  and  white  marl  bottoms  in  from  four  to 
twenty-two  feet. 

There  are  a  number  of  conditions  in  the  environment  which  sug- 
gested themselves  to  us  as  possible  explanations  for  this  distribution 
—age,  sex,  light,  heat,  food  supply  and  oxygen,  pressure,  wave  action, 
character  of  the  bottom,  and  enemies.  Sex  can  not  be  important,  for 
males  and  females  are  found  together  throughout  the  habitat;  light  can 
have  but  little  to  do  with  it,  for  mussels  are  absent  in  places  in  three  feet 
of  water  and  are  abundant  In  others  in  fifteen  feet,  the  difference  in 
light  being'  considerable.  Further,  the  light  over  some  of  the  immense 
beds  in  WTifte  River  is  no  greater  and  perhaps  even  less  than  in  twelve 
feet  of  lake  water.     That  heat  ha»  little  effect,  during  the  summer  at 
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iMst,  is  shown  by  the  fact  that  heavy  beds  were  found  in  different 
temperatures,  and  by  the  fact  that  temperature  variation  in  the  mussel 
xone  did  not  amount  to  more  than  two  degrees;  oxygen  is  not  important, 
for  the  supply  of  oxygen  throughout  the  mussel  zone  varies  very  little; 
pressure  can  have  but  little  to  do  with  it,  for  we  found  specimens  on  a 
sandy  bottom  in  twenty-two  feet  of  water,  while  on  dark  marl  bottoms 
in  ten  feet  none  wei-e  taken  in  any  case.  Food  supply  can  not  be  effec- 
tive, for  It  is  about  equally  abundant  throughout  the  zone.  The  food 
consists  principally  of  diatoms;  secondarily  of  low  algse  forms,  and  one- 
celled  animals. 

It  seems  to  us  that  there  are  three  causes  which  control  the  distribu- 
tion of  mussels  as  it  appeared  in  Winona  Lake— wave  action,  character 
of  the  bottom  and  enemies. 

The  hrst  cause  applies  only  in  water  less  than  three  feet  deep. 
Am  U.  Inteolus  and  A.  grandls  appear  in  this  region  they  are  subjected 
to  this  agency-  Specimens  of  both  A.  gi*andis  and  the  dark  form  of  U. 
luteolus  have  been  found  washed  ashore  after  a  storm,  and  scores  of  these 
shells  appear  along  the  shore  line.  Under  simitar  conditions  we  have 
seen  the  light  form  of  U.  luteolus  moving  from  the  water's  edge  out 
into  deeper  parts;  these  facts  point  to  the  conclusion  that  the  two  first 
mentioned  forms  are  prevented  from  occupying  shallow  water  by  wave 
action,  but  that  the  light  form  of  U.  luteolus,  being  very  active  and 
having  a  thick  shell,  can  well  occupy  this  region.  Not  only  is  washing 
ashore  fatal  to  A.  grandis,  but  wave  action  quickly  action  quickly  wears 
away  the  shell  and  leaves  the  animal  open  to  attack.  Unio  glans,  fabalis, 
edentnla,  and  subrostratus  are  very  light  and  slow  moving;  U.  rubigin- 
osus  is  heavy  and  clumsy,  like  the  dark  form  of  luteolus;  the  first  three,  if 
washed  ashore,  would  be  unable  to  get  back,  and  their  shells  would  be 
unable  to  resist  the  wearing  action  of  the  waves,  while  the  last  men- 
tioned form  could  resist  wave  wearing  but  would  be  unable  to  get  back 
if  washed  ashore. 

The  character  of  the  bottom  applies  throughout  the  mussel  zone. 
The  bottom  in  the  weed  patches  differs  from  that  in  the  deeper  parts 
of  the  lake  in  being  slightly  less  soft.  The  sandy  and  gravelly  bottom 
affords  firm  foothold  and  allows  the  mussel  to  assume  that  position 
which  enables  It  to  get  the  best  supply  of  food  and  oxygen,  while 
the  pure  marl  allows  it  to  sink  so  far  as  to  be  smothered.  Even  if 
the  animal  does  not  sink  entirely  under,  the  overlying  sediment  is  suf- 
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ficient  to  smother  it.  That  there  Is  an  overlj'ing  sediment  i«  shown 
by  the  following  experiment:  We  piimped  water  from  twelve  and  six 
inches  above  the  sandy  and  gi'avelly  bottom  in  seven,  ten.  fifteen, 
twenty-five  feet  of  water;  the  specimens  revealed  no  sediment  that 
would  not  settle  on  standing.  Specimens  were  talien  in  thirty  and 
thirty-six  feet  of  water  over  a  marl  bottom  and  the  twelve-inch  samples 
yielded  a  small  amount  of  such  sediment,  while  the  six-inch  samples 
showed  a  decided  amount.  That  matter  in  suspension  is  fatal  to  the 
mussel  is  shown  by  the  fact  that  we  found  in  the  west  side  and  south 
end  of  the  lake  what  were  evidently  once  thriving  mussel  beds,  buried 
under  a  thin  layer  of  coarse  marl,  which  had  been  stirred  up  by  the 
action  of  the  steam  dredge  two  years  before.  These  mussels  were 
found  in  the  normal  position  undisturbed  in  any  way.  That  the  mussels 
were  alive  five  years  ago  is  shown  by  Dr.  Moenkhaus'  statement  that 
he  and  his  classes  collected  an  abundance  for  study  in  those  same  regions 
at  that  time. 

In  order  to  test  the  ability  of  the  mussel  to  stand  these  bottom 
conditions  we  made  three  wire  clam  baskets,  lowered  one  in  twenty- 
five  feet  of  water,  another  in  thirty-nve  feet,  another  in  eighty-five 
feet.     We  got  the  following  results: 

August  5,  a  basket  containing  thirteen  I',  luteolus  and  one  A.  grandis 
was  placed  in  25  feet  of  water  on  a  dark  marl  I)ottom.  On  the  10th 
two  exanii»lcs  of  V.  luteolus  were  dead:  on  the  15th  one  V.  luteolus  was 
dead:  on  the  ITth  two  V.  hiteolus  were  dead  and  four  were  missing. 

August  IK  a  basket  containing  five  U.  luteolus  of  the  light  variety 
and  one  of  the  dark,  and  one  A.  edentula  was  lowered  in  .35  feet  of  water 
on  a  sandy  gray  marl  l)ottoni.  On  the  15th,  one  A.  grandis  and  one  V. 
rubiginosus  were  added.  On  the  20th  one  V.  luteolus  of  dark  variety 
was  dead;  on  the  24th  five  U.  luteolus  and  one  U.  rubiginosus  were  found 
to  have  the  gills  badly  choked  with  sediment,  while  the  anodontas  were 
missing. 

August  15,  a  basket  containing  seven  U.  luteolus  of  light  and  one  of 
'.dark  variety,  two  A.  (vlentula,  and  one  A.  grandis  was  lowered  in  85 
feet  on  a  pure  dark  marl  bottom.  On  the  21st  one  U.  luteolus  of  dark 
variety  was  dead;  on  the  24th  seven  U.  luteolus  and  one  A.  grandis 
^showed  gills  Iiadly  choked  with  sediment,  while  tlie  two  edentula  were  in 
t)etter  condition,  showing  very  few  patclies  of  marl  in  gills. 
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To  sum  up:  In  the  basket  in  twenty-five  feet,  lowered  on  dark  marl, 
in  nineteen  days  five  were  found  dead  and  four  missing;  in  the  basket 
In  thirty-five  feet,  lowered  near  Sandy  Point  on  a  sandy  gray  marl  bottom, 
in  fifteen  days  one  was  dead,  all  showed  gills  partly  filled  with  sediment; 
in  the  Imsket  in  eighty-five  feet,  lowered  on  pure  dark  marl,  in  nine 
days  two  were  found  dead  and  the  gills  of  all  but  A.  eilentula  badly 
choked  with  setliment.  U.  fabalis,  U.  glnns  and  U.  subrostratus  were  not 
included  in  this  experiment  because  the  first  two  would  have  slii)i)ed  out 
through  the  meshes  and  the  third  could  not  be  obtained  at  the  time. 
However,  it  seems  reasonable  to  suppose  that  they  would  have  proven 
not  unlike  the  others.  It  seems,  tlierefore,  that  those  forms  possessing 
light  weight  in  proportion  to  surface  exposed  and  close-fitting  valves 
are  best  able  to  resist  the  soft  marl  and  the  overlying  sediment. 

A.  grandis  and  edentula,  having  light  and  close-fitting  valves,  are 
found  accordingly  on  the  outer  edge  of  the  sandy  marl  bank;  the  edentula, 
being  better  fitted  to  withstand  the  bottom  conditions,  is  found  out 
in  the  edge  of  the  dark  marl.  U.  glans  and  fabalis,  owing  to  lightness  and 
close-fitting  valves,  occupy  about  the  same  situation,  the  fabalis  having 
much  the  lighter  shell,  being  found  out  as  far  or  farther  than  the 
edentula.  They  are  also  found  inshore,  where  not  sul)jected  to  wave 
action.  U.  subrostratus,  Imving  medium  weight  valves,  which  are  also 
close-fitting,  is  confined  to  tlie  gravel  and  sand  l)anks,  weed  patches  and 
chara-covered  beds.  U.  rubiginosis,  having  very  heavy  and  rather  loose- 
fitting  valves,  is  confined  to  clear  sand  and  gravel  banks.  The  dark 
form  of  luteolus.  having  extremely  heavy  and  rather  loose-fitting  valves, 
is  confined  to  hard  sand  and  gravel  banks.  The  straw-colored  form  l)y 
its  medium  weight  and  tight-fitting  valves  is  aljle  to  live  on  sand,  gravel, 
in  mud  patches  and  on  chara-covered  bottoms.  Owing  to  the  fact  that  so 
few  specimens  of  M.  marginata  were  found  we  were  unable  to  draw  any 
conclusions  as  to  its  ecology. 

The  muskrat  is  the  principal  enemy  of  the  mussels:  around  his 
lK)iise  many  mussel  shells  are  found,  but  no  live  mussels.  Shells  of 
all  the  species  in  the  lake  except  the  smaller  ones  are  found,  the  Ano- 
doiita  shells  being  in  much  greater  evidence  than  is  proportionate  to 
their  total  number.  They  do  not  appear  so  on  first  examination,  for 
tliey  are  broken  up  by  the  animal  and  worn  by  the  waves.  The  con- 
ditions on  the  sand  banks  beyond  reach  of  wave  action  are  very  favor- 

12— A.  OF  SCIKSCE,  '03. 
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able  for  Anodonta  life,  except  for  the  presence  of  the  muskrat.  Ano- 
dontas  are  absolutely  absent  from  water  some  distance  from  his  home, 
where  we  found  Unios  rather  abundantly.  This  points  to  the  fact 
that  the  muskrat  confines  the  Anodonta  to  the  deeper  watei-s  at  the 
edge  of  the  sandy  and  gravelly  banks. 

It  seems  to  us  that  the  foregoing  facts  give  basis  for  the  following 
conclusions:  First,  that  the  mussel  zone  lies  mainly  upon  sandy  and 
gravelly  banks,  and  on  the  outer  edge  of  the  same;  second,  that  wave 
action  and  the  muskrat  determine  the  limit  of  the  distribution  shoreward, 
and  that  the  character  of  the  bottom  is  the  principal  factor  determining 
the  outer  boundary  of  the  zone. 
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EXPLANATION  OF  PLATES. 
Plate  L 


1— Unio  fabalis:  2— I'liio  glans:  3— Unio  subrostratus;  4— Unio  rubi- 
giuosus;  5 — Mar^arltana  luarginata;  C»— Unio  luteolus;  7— Anodouta 
grandis:  8— Anodonta  ertentiilus. 

Plate  U. 


1,  2,  3,  and  4  are  pairs  of  U.  luteolus,  which  exhibit  gradations  of  form, 
«olor  and  size  from  the  light  straw-colored  forms  to  the  almost  black 
variety. 

a,  b,  c,  d,  e,  f.  g,  and  h  exhibit  the  gradations  of  color  and  markings 
found,  from  white  to  dark  varieties,  without  regard  to  sex. 
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Conditions  Effecting  the  Distribution  of  Birds  in  Ind] 


By  Amos  W.  Butler. 


GENERAL  CONDITIONS. 

The  regular  annual  movements  of  birds,  their  migration! 
among  the  most  striking  of  the  manifestations  of  Nature;  Wii 
revirifying  breath  of  spring,  the  absent  birds  return.  Last  fall, 
the  summer's  work  was  done,  the.v  went  to  warmer  climes.  Noiii 
seek  anew  their  breeding  grounds.  Some  make  their  homes  wi 
others  go  farther  north  to  rear  their  young.  The  semi-anniu] 
and  flow  of  these  tides  of  bird-life,  the  breeding  range  and  th< 
supply  are  general  factors  that  enter  into  the  distribution  of 
everywhere.  Our  ancestors  noted  them  as  signs  of  the  seasons, 
exist  today,  though  we  do  not  see  them  so  readily  because  c 
changed  conditions. 

ZOOLOGICAL  AREAS. 

Indiana  is  a  meeting-ground  of  various  birds.  Into  it  range  t 
forms  of  different  zoological  regions.  From  the  west,  are  prairie 
slightly  tinging  the  north,  are  northern  forms;  while  the  domii 
influence  of  the  lower  part  of  the  State  is  southern.  Indiana  lies  ^ 
the  eastern  (Atlantic)  faunal  province.  According  to  Mr.  Allen, 
distinctively  Carolinian  (Bull.  Mus.  Comp.  Zool.  II,  No.  3,  pp.  39: 
yet  the  southwestern  part  is  within  the  range  of  many  birds 
acteristic  of  the  Louisianian  Fauna  (Austroriparian  Province  of 
Cope,  Bull.  U.  S.  Nat.  Mus.  No.  1,  1875,  pp.  G7-71).  Dr.  Merriam 
include  the  bulk  of  the  State  in  the  Upper  Austral  Zone,  the  ] 
Austral  Zone  reaching  into  southwestern  Indiana  and  the  Trac 
Zone  infliicncing  the  northern  part  (Bull.  No.  10  Biol.  Surv.  U.  S. 
Agr.  1808). 


^ContributionB  from  the  Zoological  Laboratory  of  Indiana  University,  No. 37. 
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DISPERSAL  BY  STORMS. 

P'ollowinp  heavy  storms,  of  wide  extent,  at  sea.  It  sometimes  happens, 
that  birds  are  blown  or  driven  far  inland.  This,  in  part,  accounts  for  the 
unusual  occurrence,  at  times,  of  numbers  of  certain  birds.  One  of  the 
most  notable  instances  of  this  was  the  wide  dispersal  of  Biiinnich's 
Murres  (Uria  iomvia)  by  a  north-Atlantic  storm,  in  December,  1890. 
They  were  ddven  as  far  soutli  as  South  Carolina  and  over  the  easteini 
United  States,  at  least  to  Indiana  and  Michigan.  A  number  of  specimens 
were  taken  in  Indiana  (Butler.     The  Aulv,  XIX.    1897,  April.     197-200). 

CHANGES  IN  CONDITIONS. 

The  birds  aljout  us  are  not  those  that  were  familiar  to  our  fathers. 
Many  kinds  that  were  common  to  them  have  disappeared.  Others  that 
they  did  not  know  have  come  to  take  their  places.-  In  the  early  days 
of  our  history,  dense  forests  stretched  unbroken,  save  by  water  courses, 
from  the  Ohio  River  northward  almost  to  Lake  Michigan.  Through 
these,  threaded  the  runways  of  wild  animals  and  the  trails  of  wild  men. 
Within  the  gloom  of  these  continuous  woodlands  dwelt  birds  peculiar  to 
such  svrrouudings.  With  the  clearing  of  our  land,  there  disappeared  from 
that  area  many  forest-Inhabiting  birds.  The  range  of  others  became 
restricted  to  the  remaining  timber  districts.  Meadows  and  pastures  re- 
placed the  forests.  Birds  loving  such  surroundings,  prairie  forms,  tliere 
made  their  homes. 

The  beautiful  little  Carolina  Paroquet  (Conurus  carolinensis),  which 
once  ranged  in  countless  numbers  throughout  the  eastern  United  States, 
as  far  north  as  the  Great  Lakes,  has  not  only  disappeared  from  our 
limits,  but  also  from  almost  evei-j-  part  of  its  range.  From  but  a  few 
almost  inaccessible  localities  in  the  Southern  States  has  it  been  recently 
reported,  and  it  is  now  on  the  verge  of  extinction.  It  was  last  reported 
in  Indiana  from  Knox  County  in  1S59  (Hasbrouck.  The  Auk,  VIII. 
Oct.  1891,  pp.  369-379;  Butler.    Ibid,  IX.     Jan.,  1892,  pp.  49-50). 

The  Ivory-billed  Woodpecker  (Campephilus  principalis),  the  largest 
representative  of  its  family,  was  found  in  the  early  part  of  this  century 
in  suitable  localities  in  southern  Indiana,  notably  in  Franklin  and  Monroe 
counties  and  in  the  lower  Wabash  Valley.  Their  shy,  retiring  ways  led 
them  to  leave  when  men  appeared  bearing  the  evidences  of  civilization. 
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They  have  almost  entirely  disappeared  from  earth.     A  few  indl\ 
linger   among   the   almost   inaccessible   regions   of   the   Southern 
(Hasbrouck.     The  Auk,  VIII.     1891,  pp.  174-17G). 

The  Pileated  Woodpecker  (Ceophloeus  pileatus),  known  to  the 
settlers  as  Logcock  and  Black  Woodcock,  was  familiar  to  the  eyi 
•ears  of  the  early  colonists.  They  were  averse  to  sharing  their  1 
^ith  the  white  man.  Less  and  less  their  numbers  grew.  They 
peared  from  one  locality  after  another,  until  now  but  few  are  left 
more  sparsely  settled  districts  of  the  State  (Butler.  Birds  of  Ind. 
p.  838). 

The  croak  of  the  Raven  (Corvus  corax  sinuatus)  was  a  familiar 
to  the  early  pioneers.  They  saw  its  numbers  lessen  from  year  tc 
until  their  children,  now,  never  see  its  form  and  do  not  know  its 
From  one  locality  after  another,  the  few  remaining  birds  have 
peared,  until  at  this  time  it  is  probable  that  none  are  to  be  found 
the  State.  Until  within  the  last  five  or  six  years,  they  have  been  1 
to  nest  in  Martin  and  Dubois  counties,  but  I  can  learn  of  none  1 
<ione  so  since  (Proc.  Ind.  Acad,  of  Sci.,  1897,  p.  202). 

The  Wild  Turkey  (Meleagris  gallopavo),  our  most  noble  game 
has  been  generally  extirpated,  although  it  is  still  reported  from 
•Gibson  and  other  counties  of  the  lower  Wabash  Valley.  It,  proba 
also  to  be  found,  in  rare  instances,  in  some  of  the  wilder  regions 
where.  In  southern  Indiana.  It  formerly  was  numerous  througho 
State. 

The  Swallow-tailed  Kite  (Elanoides  forficatus)  is  known  but  t 
In  1812,  Alexander  Wilson  reported  these  graceful,  giant,  sw 
shaped  birds  as  abundant  upon  the  prairies  of  Ohio  and  Indiana 
tories  (Amer.  Orn.,  VI,  1812.  p.  70).  For  seventy  years  after  th 
one  was  reported  from  Indiana  (Haymond.  Proc.  Phil.  Acad.  N.  S. 
1856.  p.  287).  Since  then  they  have  been  seen  at  irregular  in  I 
in  the  southern  two-thirds  of  the  State. 

Wild  Pigeons  (Ectopistes  niigratorius)  were  formerly  found  ii 
countless  numbers  that  no  estimate  could  be  made  of  their  abun 
During  the  season  of  their  flight,  flocks  of  enormous  size  succes 
passed,  obscuring  the  sun  and  sometimes  hiding  the  sky.  At  night 
gathered  in  roosts  in  favorite  localities.  These  roosts  were  often  of 
extent.  They  alighted  ui  on  the  underbrush,  cnishing  It  to  the  g 
and  so  weighted  tlie  trees  that  limbs  of  large  size  were  broken  off  1 
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burden  put  upon  them.     After  the  first  third  of  the  century,  their  num-^ 
bers  began  noticeably  to  diminish;  hut  few  large  flights  were  seen  in  oui^ 
State  after  1870.     Ten  years  later,  they  had  almost  disappeared.     Now. 
they  are  nearly  extinct..    A  few  Individuals  are  to  be  found  in  certain 
localities  in  the  rougher  portions  of  southern  Indiana  (Proc.   I.  A.   S.^. 


In  the  extreme  northern  part  of  the  State,  prairies  and  swamps,  lakesr 
and  woodland  alternate.  The  marshes  and  lowlands  of  northwestern  In- 
diana form  attractive  spots  to  many  swamp  birds  and  waterfowl.  Differ- 
ent kinds  of  ducks  collect  there  and  a  number  of  species  breed  in  the- 
more  retired  places.  Formerly,  they  were  much  more  numerous.  There,, 
also,  the  Whooping  (Grus  americana)  and  Sandhill  Cranes  (Grus  mexi- 
cana)  bred  in  numbers.  Snipe  and  Plover  were  found  abundantly. 
Phalaopes  and  Black  Tenis  (Hydrochelidon  nigra  surinamensis)  fre- 
quented the  lakes  and  ponds.  Gallinules,  Coots  and  Grebes  still  rear^ 
their  young.  Rails  of  four  species  make  their  homes  among  the  reeds. 
Marsh  Wrens  and  both  the  American  (Botaurus  lentiginosus)  and  Least 
Bitterns  (Ardetta  exilis)  frequent  .the  sedges;  while  the  stems  of  these- 
plants  are  drawn  together  to  form  nesting  places  for  the  Red-winged 
(Agelaius  phoeniceus)  and  Yellow-headed  Blackbirds  (Xanthocephalus. 
xanthocephalus),  and  their  tops  are  woven  into  the  globular  nests  of  the 
two  species  of  Marsh  Wrens.  The  dryer  marshes  are  the  breeding 
grounds  of  such  rare  forms  as  Henslow's  (Ammodramus  henslowii)  and 
Nelson's  Sparrows  (Ammodramus  candacutus  nelsoni).  The  swampy 
woodland  is  the  home  of  other  water-loving  species.  Among  the  tops  of 
the  tallest  trees  are  still  to  be  found  the  small  remnants  of  large  colonies 
of  Great  Blue  Herons  (Ardea  herodias)  and  Black-crowned  Night  Herons - 
(Nycticorax  nyctlcorax  nsevlus).  Here,  too,  we  have  recently  learned 
that  the  beautiful  White  American  Egrets  (Ardea  egretta)  commonly 
made  their  homes,  nesting  In  colonies  or  heronies.  By  this  fact,  its. 
known  breeding  range  is  extended  northward  a  distance  about  equal  to- 
the  length  of  this  State  (Proc.  I.  A.  S..  1897,  pp.  198-201).  Among  the 
tree-tops,  too,  were  to  be  found  the  nests  of  the  Osprey  (Pandlon  halicetus. 
carollnensis)  and  Bald  Eagle  (Halifioetus  leucoccphalus).  In  the  larger 
cavities  in  the  tree  trunks,  the  Wood  Ducks  (Aix  sponsa)  still  rear  their 
broods,  and  the  deserted  Woodpecker  holes  in  the  old  snags  are  occupied 
by  White-bellied  Swallows  (Tachycineta  bicolor)  and  Prothonotary  War- 
blers (Protonotaria  citrea). 
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All  this  has  greatly  changed.  Some  of  these  characteristic  forms 
have  almost  disappeared,  while  the  draining  of  the  swamps  and  the  re- 
claiming of  the  land  have  lessened  the  area  favorable  for  the  homes  of 
others.  Few,  indeed,  are  the  numbers  of  most  of  these  birds  in  this 
region  compared  with  the  innumerable  company  that  occupied  it  a  half 
centui'y  or  more  ago. 

Field  SpaiTows  (Splzella  pusIUn),  Vesper  Sparrows  (Poociptes  gram- 
Ineus),  Dickcissels  (Spiza  americana),  Grasshopper  Sparrows  (Ammo- 
dramus  savannarum  passerinus)  and  Meadowlarks  (Sturnella  magna) 
are  representatives  of  those  that  sought  the  fields  with  which  man  re- 
placed the  native  woods.  Others,  such  as  the  Bobolink  (I)olichonyx  oxy- 
zivorus)  and  Prairie  Horned  I^ark  (Orocoris  alpestris  pratlcola),  also  ex- 
tended their  range  as  favorable  localities  were  found.  At  the  time  of 
the  settling  of  our  State,  the  breeding-grounds  of  the  Bobolink  within  oiu* 
present  limits  were  probably  about  the  southern  end  of  Lake  Michigan, 
extending  soiithward  over  the  prairies  of  the  Kankakee  Basin  and  east- 
ward as  far  as  the  site  of  Rochester.  Possibly  some  bred  in  the  smaller 
prairies  in  the  northeastern  part  of  the  State.  From  these  points  they 
have  gradually  spread  southward,  extending  their  breeding  range  <^  far 
south  as  the  counties  of  Union,  Decatur,  Marion  and  Vigo.  They  are 
not  numerous  there;  but  luider  favorable  conditions,  a  few  may  be 
found  at  nesting  time,  enlivening  the  scenes  of  rural  life  with  tlieir 
charming  songs,  as  far  south  as  has  been  indicated  (Butler.  Proc. 
I.  A.  S.,  18J)0).  The  Prairie  Horned  Larks,  too,  from  practically  the 
same  districts,  have  gradually  ])een  found  to  nest  farther  south  until  they 
have  been  reported  as  lu'eeding  In  Franklin.  Decatur,  Johnson,  Monroe 
and  Knox  counties.  Following  tlieir  extension  southward,  their  numl)ei*8 
have  gradually  increased  until  now  they  are  familiar  birds  in  many 
places  where  they  were  iniknown  a  few  years  ago  (Butler.  Birds  of 
Ind.,  1897,  pp.  874-0). 

As  tillable  land  is  neglected  and  l>egins  to  grow  up  in  bushes  and 
briers,  other  birds  press  In  to  o<'cupy  such  congenial  haunts.  The  most 
notable  of  these,  perhaps,  are  Bachman's  Sparrow  (Peuciva  npstivalls 
bachmauli),  the  Lark  Sparrow  (Chondestes  gramniacus),  the  Cardinal  or 
common  Kedbird  (Cardlnalis  cardinallsi  and  the  Yellow-breasted  Chat 
(Icterla  Nirens).  All  these  have  been  observed  to  be  extending  their 
range,  where  conditions  are  favorable;  but  the  extension,  perhaps,  is 
the  most  striking  in  the  case  of  the  two  sparrows  first  mentioned. 
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From  tlie  south  other  forms  are  ranging  into  our  limits.  Tlie  Black 
Vulture  (Catharistft  atrata)  was  found  by  Audubon  in  southi^ru  Indiana. 
From  1834  to  1870,  it  was  not  reported  from  the  Ohio  Valley.  It  was  next 
noted  in  Indiana  in  1879  (Quick.  J.  O.  S.  N.  H.  1881.  p.  341).  It  i» 
now  recognized  as  a  resident  in  Kome  numbers  in  the  lower  Wabash  and 
Whitewater  valleys,  and  is  found  In  regularly  increasing  numbers  in  the 
southern  third  of  the  State.  Bewick's  Wren  (Thryothorus  bewickii>  is 
slowly  spreading  over  the  same  district  (Trans.  Ind.  Hort.  Soc.  181). 
p.  lli)).  It  soon  becomes  acquainted  with  man  and  takes  up  its  abode 
about  his  home.  In  that  region,  it  becomes  the  House  Wren,  replacing 
the  larger  Carolina  Wren  (Thryothorus  hidovicianus)  which  has,  latterly, 
to  a  great  extent,  left  the  vicinity  of  man's  sti-uctures  and  inliabits  the 
thickets  and  the  underbrush  of  the  more  open  woods.  These  are  not 
to  be  confused  with,  the  smaller  Short-tailed  Wren,  the  true  House  Wren 
(Troglodytes  anion),  that  breeds  in  central  and  northern  Indiana.  Other 
birds,  also,  have  changed  tlieir  habits.  The  Purple  Martin  (Progue 
subis).  Barn  Swallow  (Chelidon  erythrogaster)  and  Pha?l)e  (Sayornis^ 
phcpbe)  have  generally  sought  after  other  breeding  sites  than  the  cliffs 
and  bluffs  where  the  white  men  first  found  their  nests.  The  Chimney 
Swift  (Chaetura  pelagica)  now  prefers  an  unused  chimney  to  a  hollow 
tree.  We  have  become  so  accustomed  to  these  social)le  birds  that  it  is- 
hard  to  realize  that  they  have  not  always  been  dwellers  with  man  about 
his  home.  Some  of  them,  most  notably  the  Eave  Swallow  (Petrochelidon 
lunifrons)  and  the  Purple  Martin,  have  been  the  birds  most  persecuted 
by  the  European  House  Sparrow  (l*asser  domestlcus).  generally  called 
"Engll.sh  Sparrow.'*  They  have  made  use  of  the  nests  of  the  former: 
have  occupied  tlie  sites  of  the  latter.  The  result  is  that  comparatively 
few  of  either  of  tiiese  birds  are  left  with  us. 


INFLUENCE  OF  RIVERS. 

The  rivers  of  Indiana  penetrate  the  State  from  dilTerent  directions,  and 
each  has  its  influence,  be  it  greater  or  less,  upon  the  distrilmtion  of  life. 
The  most  prominent  streams  are  the  Wabash  and  its  tributaries,  and  the 
\Miitewater  and  Kankakee.  Lake  Michigan  touches  our  limits;  and  its 
effect  is  likewise  felt.  The  extension  southward  into  the  upland  meadows, 
between  the  water  courses,  of  the  birds  of  the  open  prairies,  and  the 
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Tauge  of  southoi-u  forms  up  the  valleys  of  our  streams  is  as  though  the 
great  spread  fingers  of  two  mighty  hands  were  Interloelied,  the  one  rep- 
resenting the  extension  of  life  southward  and  the  other  the  projection  of 
southern  birds  northward. 

The  region  of  the  Lower  Wabasli,  with  its  bottoms,  cj'press  swamps 
-«nd  ponds,  was  the  home  of  many  southern  birds  which  found  there  the 
northern  limit  of  their  range.  Among  these  congenial  surroundings  were 
noted  such  southern  forms  as  the  White  Ibis  (Guara  alba).  Wood  Ibis 
<Tantalus  loculator).  Yellow-crowned  Night  Heron  (Nycticorax  violaceus). 
Little  Blue  Heron  (Ardea  caerulea).  Snowy  Heron  (Ardea  candidiesima), 
American  Egret  (Ardea  egretta)  and  Florida  Cormorant  (Phalacrocorax 
dilophus  floridanus).  Some  of  these  there  made  their  homes  and  reared 
their  young.  Other  birds  ranged  farther  up  the  stream  and  it,  and  other 
water-couraes,  are  now  known  to  be  routes  along  which  certain  species 
move  to  breeding  grounds  farther  north. 

The  extreme  effect  of  a  river  on  the  distribution  of  a  bird  is  Illustrated 
in  the  case  of  the  Prothonotary  Warbler.  Prior  to  1875,  it  was  regarded 
-as  solely  a  bird  of  the  Southern  States,  yet  its  actual  range  was  then, 
without  doubt,  practically  the  same  as  we  now  know  it.  In  that  year 
Mr.  E.  W.  Nelson  observed  it  to  be  common  in  the  Lower  Wabash  Valley 
in  Illinois  (Bull.  Essex  Inst  Vol.  IX,  1877.  p.  34).  In  1878,  Mr.  WIU- 
iam  Brewster  found  it  abundant  in  Knox  and  Gibson  counties,  Indiana 
(Bull.  Nutt.  Oru.  Club.  Vol.  Ill,  1878.  p.  155).  The  natural  haunts  of 
these  birds  are  tlie  swampy  woods  and  the  thickets  along  water-courses 
•or  about  ponds  or  lakes.  As  one  suitable  locality  after  another  was  dis- 
covered farther  northward,  it  was  found  to  be  occupied  by  these  birds. 
They  were  reported  from  Vigo,  Clinton  and  Carroll  counties  and  from 
just  over  the  State  line  near  Danville,  Illinois.  They  extended  up  the 
Mississippi  Klvor,  .sending  ofiC  numbers  of  migrants  up  the  different  river 
courses.  Some  ascended  the  Kaskaskia  and  others  the  Illinois  (Loucks 
Bull.  111.  Lab.  N.  II.,  Vol.  IV,  1894).  The  Kankakee,  a  tributary  of  the 
latter  stream,  comes  Into  northwest  Indiana  from  the  west  and  becomes 
quite  a  factor  in  its  influence  upon  bird  life.  At  Momence,  Illinois,  its 
<'ourse  is  blocked  by  an  outcrop  of  stone.  Above  this,  it  is  a  sluggish 
^stream,  at  times  widening  into  lakes.  Much  of  its  course  is  bordered  by 
woods.  Marshes  and  swamps  alternate  with  thickets  and  sloughs  along 
Its  valley.  Amid  such  attractive  surroundings,  Prothonotary  Warblers 
:find  summer  (luarters  and  are  characteri.stic  birds.     They  likely  reach 
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this  valley  by  way  of  the  Illinois  River,  though  possibly  some  may  come 
from  the  Wabash  Valley.  The  divide  between  the  Kankakee  Basin  and 
the  Lake  Michigan  Basin  is  but  a  slight  barrier.  Occasionally,  these 
birds  are  found  near  the  Lake  Shore  in  Lake  and  Laporte  counties,  and  at 
places  along  the  St.  Joseph  River  and  Its  tributaries,  both  in  Michigan 
and  Indiana  (Cook.  Birds  of  Ulch.  1893.  p.  110).  In  St.  Joseph 
County,  Michigan,  and  the  counties  of  Elkhart,  Lagrange,  Steuben,  and  in 
the  adjoining  county  of  Dekalb,  in  this  State,  they  have  been  found,  at 
some  places,  breeding  commonly.  The  Prothpnotary  Warbler  has  never 
been  reported  along  the  Ohio  River  above  the  mouth  of  the  Wabash. 

The  Sycamore  Warbler  (Dendrolca  dominica  albllora)  Is  another  bird 
that  prefers  the  vicinity  of  streams  and  in  its  migration  follows  their 
courses.  It  is  found  not  only  along  the  Wabash  River,  but  also  along  the 
Ohio  and  Whitewater.  It  Is  common  up  the  Wabash  River  to  Carroll 
County  and  has  been  noted  from  Lafayette  and  Ft.  Wayne.  There  is 
nothing  to  show  that  It  is  found  in  the  Kankakee  Valley  or  reaches  the 
basin  of  Lake  Michigan.  It  is  common  up  the  White  River  Valley,  as  far 
as  Indianapolis,  and  up  the  Whitewater  River  to  BrookvlUe,  ranging  to 
Connersvllle  and  Richmond.  By  one  of  these  routes,  it  pushes  on  to 
southeastern  Michigan.  There,  is  has  been  found  In  some  numbers  in 
the  valley  of  the  Raisin  River,  Monroe  County,  in  Kalamazoo  County,  and 
has  been  reported  as  not  uncommon  near  Detroit. 

The  Cerulean  Warbler  (Dendrolca  rara)  is  not  a  bird  living  solely 
along  the  streams,  but  appears  to  prefer  the  wooded  sides  of  the  valleyb. 
It  extends  its  range  up  the  Wabash  River  to  Carroll,  Tippecanoe  and 
Wabash  counties.  It  has  been  found  at  English  Lake  near  Kouts  in  the- 
Kankakee  Valley.  It  ranges  up  the  Whitewater  River  to  its  upper 
waters:  is  found  about  Muncle;  is  tolerably  common  in  Dekalb  County; 
and  is  one  of  the  most  common  Avoodland  birds  In  Monroe,  Wayne  and 
Ingham  counties,  Michigan.  These  localities  are  probably  reached  by 
way  of  the  Whitewater  or  Miami  river.  It,  like  both  the  Warblers  pre- 
viously  referred  to,  breeds  in  suitable  places  throughout  Its  range.  Each- 
of  these  three  species  frequents  different  kinds  of  localities;  the  Pro- 
thonotary  Warbler,  as  noted,  prefers  the  wooded  swamps;  the  Sycamore- 
Warbler  seeks  the  tall  timber  along  the  streams,  preferably,  as  Its  name 
Indicates,  the  sycamore  trees;  the  Cerulean  Warbler  occupies  the  woods 
of  the  river  valleys,  but  appears  to  prefer  the  wooded  hillsides  that 
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border  them.     Eadi  is  notably  aflfected  In  distribution  by  the    w;.ter- 
<jour8e8. 

EFFECT  OF  LAKE  MICHIGAN. 

The  effect  of  a  large  interior  body  of  water  is  well  illustrated  by 
Lake  Michigan.  There,  on  the  open  water,  many  kinds  of  water  fowl, 
that  would  otherwise  go  south,  remain  through  the  winter.  To  it,  come 
different  forms  of  sea  birds  in  spring,  winter  and  fall.  Among  these  ai*e 
Jsegers,  the  rarer  Gulls  and  some  Sea  Ducks. 

It  also  attracts  such  cosmopolitan  birds  as  the  Knot  (Tringa  eauutus). 
Turnstone  (Arenaria  interpres)  and  Sanderling  (Calldris  areuaria).  The 
latter  and  the  Semi-palmated  Plover  (yEglalitis  semipalmnta)  are  found 
along  its  shores  in  considerable  numbers  in  late  summer.  The  Belted 
Piping  Plover  (^^gialltis  meloda  circumcincta),  a  bird  supposed  to 
breed  much  farther  northward,  has  been  found  breeding  along  the 
pebbly  lake  beach.  The  effect  of  the  lake  upon  the  local  climate 
has  been  observed  by  farmers.  The  result  is  noticeable  in  the 
fruiting  of  plants.  Fringing  the  southern  shores  of  Lake  Michigan  are 
sandhills  or  dunes  of  varying  sizes,  some  reaching  an  altitude  of  more 
than  150  feet.  Upon  and  near  these,  grow  northern  pines  and  other 
-characteristic  vegetation.  As  would  be  expected,  birds  that  love  homes 
among  the  pines  are  to  be  found.  Wliile  comparatively  little  study  has 
been  given  to  this  region,  it  is  known  that  the  Pine  Warbler  (I)endroica 
vigorsii)  breeds  there  (Bray ton.  Proc.  Ind.  Hort.  Soc.  1879.  p.  108). 
Other  northern  forms  have  been  reported,  and  It  Is  likely  careful  investi- 
gation will  show  other  interesting  facts  concerning  this  district.  Where- 
ever  pines  grow,  the  American  Crossbills  (Loxia  curvlrostra  minor)  seem 
to  be  more  or  less  regularly  found.  This  is  not  only  true  among  the  sand- 
dunes  near  Lake  Michigan,  but  about  Lafayette,  Bloomington  and  Brook- 
vllle.  At  each  of  the  two  first  named  places,  they  have  been  reported  as 
breeding.  While  this  would  net  be  surprising  the  reports  have  not  been 
verified.  The  pines  In  other  restricted  areas,  notably  Pine  Hills.  Mont- 
gomery County,  and  the  Kuol)s  In  southern  Indiana,  are  interesting  fields 
for  the  study  of  these  points. 

The  most  notable  Influence  In  the  bird-life  of  our  State  is  the  changes 
that  have  l>een  wrought   lln'ough   man's  influence.     The  general  condi- 
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tlons  of  migratiou,  breeding  and  food  supply  are  those  common  to  all 
regions.  They  operated  in  the  days  of  the  aborigines  as  they  do  this  year, 
differing  only  in  some  of  their  manifestations.  The  unusual  conditions. 
Bueh  as  storms,  effecting  the  dispersal  of  birds,  work  now  as  hitherto. 
There  are  special  conditions  manifested  in  favorable  surroundings,  at- 
tractive bird-homes,  and  in  topographical  encouragement,  leading  them 
to  extend  their  range.  These  are  strongly  illustrated  in  this  State.  To 
him  who  carefully  studies  the  birds  of  any  locality,  these  powerful  in- 
flnences  are  apparent.  They  are  emphasized  by  their  details  and 
their  repetition.  By  grouping  the  results  of  local  observations,  is  told  the 
story  of  the  influences  acting  in  the  distribution  of  the  birds  of  the  State. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


191 
Discoid  I^ith  icr  Woody  Plants. 


By  F.  W.  Foxworthy. 


The  occurrence  of  a  discoid  pith,  i.  e.,  one  which  is  interrupted  at 
frequent  intervals  by  cross  partitions  variously  known  as  disks,  dia- 
phragms, plates  or  lamellre,  has  been  noted  by  numerous  observers 
In  certain  of  the  woody  plants. 

The  first  mention  of  it  seems  to  have  been  by  the  Anatomist  Grew 
(Anat.  Plantarum,  1682.  PI.  19,  f.  4),  who  described  and  figured  it  in 
Juglans. 

Ch.  Morren,  in  the  Ann.  Nat.  Hist.,  Vol.  4,  No.  22,  1839,  gave  a  good 
historical  sketch  of  the  observed  cases  of  discoid  pith,  and  described  in 
detail  and  figured  certain  forms. 

W.  C.  Williamson  (Proc.  Man.  Lit.  and  Phil.  Soc.  for  1851)  in  a  paper 
"On  the  Structure  and  affinities  of  the  plants  hitherto  known  as  Stern- 
bergifle"— described  the  casts  of  this  kind  of  pith  which  had  been  con- 
sidered entire  fossil  plants— with  the  group  name  Sternbergiw,  and 
showed  their  true  nature  and  affinities— as  members  of  the  genus  Dad- 
axylon  Brongn.  He  also  mentioned  the  occurrence  of  discoid  pith  in  a 
number  of  recent  plants. 

M.  Gris,  in  his  very  painstaking  work  *'Sur  la  moelle  les  plautes 
ligneuses**  (Ann.  des  Sci.  Nat.  ser.  5,  No.  14,  1872),  described  two  struc- 
turally distinct  forms  of  discoid  pith.  The  first,  which  he  terms  Hetero- 
genous Continuous  Diaphragmatic,  has  the  pith  continuous  between  the 
disks,  e.  g.  Liriodendron. 

The  second  he  terms  Heterogenous  Discontinuous  Diaphragmatic  and,  m 
this,  the  pith  is  not  continuous  between  the  disks,  the  interspaces  being 
empty  or  filled  with  air,  e.  g.  Juglans. 

Pith  of  the  first  type  occurs  in  Liriodendron  and  Magnolia  species,  in 
Asimina  and  some  other  representatives  of  the  Anonacew,  in  Ngssa,  and, 
according  to  Solereder  (Anatomie  der  Dicotyledonen,  Stuttgart,  1899).  in 
many  of  the  Ternsfroemiacca',  as  well  as  in  Brachgnema  {Ebenacca')  and  in 
certain  of  the  ConrolruJacetr. 
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The  cells  making  up  these  disks  are  large,  irregular  iu  outline,  very 
thiek-walled,  lignifled,  and  contain  starch  in  winter.  The  cells  filling  the 
interspaces  are  small,  regular,  very  thin-walled,  unlignilied  and  empty. 

The  formation  of  the  disks  takes  place  at  a  very  early  stage  in  the 
growth  of  the  twig;  they  may  \ye  seen  just  back  of  the  growing  point  in 
Fig.  1,  which  is  a  longitudinal  section  through  a  young  twig  of  Liri- 
odendron. 

The  genus  MagttoVta  presents  some  interesting  modifications  of  this 
type.  The  genus  has  been  described  as  always  having  these  partitions  in 
the  pith:  but,  several  have  pointed  out  that  this  statement  is  incorrect. 
In  the  examination  of  the  American  and  some  of  the  Asiatic  species,  I 
have  found  only  tAVo,  M.  Virtjiniana  and  M.  fatidn,  in  w^hich  the  fully 
developed  disks  occurred.  In  all  the  other  species  examined,  cells  of  the 
sort  described  as  making  up  the  disks  occurred  scattered  singly  or  In 
small  groups  throughout  the  pith.  Baillon,  in  his  Natural  History  of 
Plants,  says  of  this:  "In  the  rapidly  developed  shoots  of  some  Magno- 
lias we  have  seen  these  septa  reduced  to  a  single  cell,  nearly  central,  on 
which  all  the  surrounding  cells  of  the  ordinary  parenchyma  abut  by  one 
end,  bent,  or  drawn  out  in  a  quite  peculiar  fashion." 

In  Kig.  2,  which  is  a  longitudinal  section  of  a  twig  of  M.  tripctala, 
these  scattered  groups  of  cells  are  shown;  and,  Fig.  3  shows  the  same 
kind  of  Cecils  in  a  cross-section  of  a  twig  of  the  same  siwcies. 

In  Asimxna  the  disks  seem  to  be  made  up  of  more  regular  and  thicker- 
walled  cells  than  are  found  in  Maf/nolia  and  Uriodendron, 

In  the  slender  woody  twigs  of  Xysfta,  very  strongly  developed  disks 
were  found,  stronger  in  fact  than  in  any  other  case  examined. 
Funciion  of  pith  of  thin  type:— 

Xo  satisfactory  explanation  of  tlie  function  of  this  type  of  pith  lias 
been  offered.  From  superficial  examination,  the  suggestion  that  Its  func- 
tion was  one  of  mechanical  support  would  seem  reasonable;  but,  the  fact 
that  the  most  strongly  developed  diaphragms  were  found  in  the  strong 
and  slender  twigs  of  Syssa,  while  the  thick  MaynolUi  twigs  with  their 
relatively  Inrge  pith  showed  the  weakest  development  of  this  type,  seems 
to  Indicate  that  the  suggestion  of  meclianical  support  is  not  a  suflicient 
explanation  of  their  function. 

The  second  type  of  pith  has  often  been  mentioned  and  figured  in 
species  of  Jiiylans.  I  have  also  studied  It  in  Pterocaryn,  Celtis,  Mohro- 
dendron  iHulesia),  Forsythia   riridisH'nna,  Jnaminum  species,  PaiiJownia,  and 
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Fiir.  1.  Fiff.  2. 


Fi>r.  3.  Fiff.  4 
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Actinidia.  Besides  these,  Solereder  found  It  In  Wormia  {DilleniaceiB), 
Diplotaris  (CruciferwyFouqiera  (Tamarisc),  Princepia  Chrusobalanucce), 
Aucuba  {Coiyiacew,  only  In  herbarium  material),  Pedalium  {Pedaliace<Eh 
DaphnyphyUum  {Daphnyphyllacew):  Williamson  also  found  it  in  the  fossil 
plants  known  as  Sternhergice  and  mentions  it  as  occurring  in  certain  liv- 
ing species  of  Pinus,  In  some  genera,  as  e.  g.  Forsythia  and  Jasminum, 
it  occurs  in  some  species  but  not  in  others. 

The  cells  making  up  the  partitions  are  thin-walled,  empty  and  often 
shrunken  and  the  space  between  the  partitions  is  irregular  in  outline  and 
extent.    Fig.  4,  from  a  twig  of  Juglans  einerea,  shows  this  type. 
Function  and  manner  of  formation:^ 

Morren  and  Williamson  both  considered  that  the  pith  served  as  a 
mamllla  for  the  bud  and,  as  the  nourishment  is  exhausted  from  the  pith 
it  separates  into  disks— beginning  first  in  the  immediate  vicinity  of  the 
bud.  The  cells  in  the  center  of  the  pith  become  shrunken  and  the  pith 
separates  into  layers.  This  takes  place  quite  early  In  the  growing  season. 
Morren  gives  good  figures  of  this  process  In  Juglans  regia.  The  fact  thai 
twigs  of  Celtis  often  have  the  pith  very  plainly  discoid  In  the  region  of 
the  nodes  but  solid  in  the  central  part  of  the  long  internodes  lends  sup- 
port to  this  view. 
Tajconomic  value  of  the  occurrence  of  discoid  pith:— 

Juglans  and  Pterocarya  are  definitely  separated  off  from  the  rest  of 
the  Juglandacew  (A.  Engler  in  Engler  &  Prantl-Nat.  Pflanz.  Fam.  111.  I. 
p.  21)  by  the  possession  of  discoid  pith.  In  lAriodendron,  Asiminay  Nyssa 
Celtis,  Mohrodendron,  Actlnidiu,  and  several  others,  the  presence  of  dis- 
coid pith  seems  a  good  generic  distinction:  but,  in  certain  cases,  as, 
Forsyth ia  and  Jasminum,  it  is  of  only  specific  value. 
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The  New  Science  Lakoratory  at  Moores  Hill  College. 


By  a.  J.  Bigney. 


At  the  last  meeting:  of  the  Board  of  Trustees  of  Moores  Hill  College, 
in  Jxme,  1904,  they  made  additional  provision  for  the  Science  Department 
by  purchasing  a  large  three-story  brick  building  in  the  town  which  had 
been  used  as  a  business  house.  This  building  is  very  well  adapted  to  its 
new  purposes.  Most  of  the  internal  changes  have  been  made  and  the 
bnilding  occupied  except  the  third  story.  It  is  forty-five  feet  front  and 
seventy  feet  deep,  and  three  stories  high,  with  a  full  basement.  The 
basement  is  used  as  a  furnace  room,  shop,  store-room,  and  photographic 
room. 

The  first  floor  contains  a  scientific  library,  a  private  room  for  the 
liiBtmctor,  a  combined  biological  laboratory  and  recitation  room,  a  com- 
tined  museum  and  geological  laboratory,  and  one  room  occupied  by  the 
i.M.  C.  A.  and  Y.  W.  C.  A. 

The  second  floor  is  occupied  by  the  Phlloneikean  Society  as  chapter 
rooms.    When  the  college  needs  these  rooms  the  Society  will  vacate  them. 

The  third  floor  will  be  occupied  by  the  chemical  and  physical  depart- 
ments. 

The  scientific  departments  now  have  plenty  of  room  for  increasing 
their  efliciency.  The  museum  Is  growing  very  rapidly  and  this  building 
^iil  make  it  much  more  serviceable.  No  movement  has  been  started  in 
recent  years  that  will  prove  as  helpful  not  only  for  the  college  but  also 
for  the  scientific  Interests  of  southeastern  Indiana. 
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The  Apache  Stick  Game. 


By  Albert  B.  Reagan. 


(Abstract.) 

(Original  in  possession  of  the  Bureau  of  American  Ethnology.     Illustra 
lions  used  by  permission  of  Bureau.) 

The  Apache  stick  game  is  played  only  by  the  women.  It  is  played  In 
the  winter  when  there  is  no  farm  work  to  be  done;  also  at  any  other  time 
when  the  women  are  not  employed  in  the  daily  toH.  At  this  game  the 
women  are  experts.  It  is  a  gambling  game,  and  the  women  often  bet 
and  lose  all  they  have  on  It,  even  the  clothes  on  their  backs.  Most 
usually,  however,  only  beads  and  such-like  trinkets  are  staked.  Below  is 
a  description  of  the  game  and  the  requisites:  The  game-field,  including 
Its  rock-circle,  the  counting  sticks,  and  the  three  "Setdllth"  sticks  used  in 
playing  the  game. 

The  Game  Field.— This  field  is  a  level,  circular  spot,  six  or  seven 
feet  in  diameter.  This  circular  area  is  inclosed  in  a  circle  of  cobble- 
stones, forty  in  number.  These  rocks  are  arranged  in  groups  of  ten  each, 
that  Is,  ten  to  each  quadrant  of  the  circle.  The  rocks  are  the  tallies:  an 
entire  circle  of  forty  tallies  constitutes  a  game.  Besides  the  rocks  In  the 
circle,  a  large  flat  rock  occupies  the  center  of  the  field.  On  this  rock  are 
hurled  the  setdilth  sticks  on  their  mission  of  chance,  as  we  shall  see  later. 

The  Counting  Sticks.— These  are  small  sticks  used  In  marking  the 
tallies  gained.  One  of  these  Is  placed  betAveen  the  last  rock  tally  and  the 
next  rock  in  the  circle  in  the  direction  the  player  is  moving  it. 

The  Setdilth  Sticks.— These  are  three  in  number.  Each  is  a  foot 
In  length  and  is  the  half  of  a  green  limb  or  a  willow  shrub  of  about  an 
inch  In  diameter.  The  bark  is  left  on  the  round  face;  its  split  face  is 
marked  by  a  broad  diagonal  charcoal  mark  across  the  center.  These 
sticks  are  all  held  in  the  hand  in  a  vertical  position  at  the  same  time, 
and  are  hurled  endwise  upon  the  center  rock  to  fall  with  whichever 
face  up  chance  may  direct.    Counting  the  points  then  begins. 

Counting  the  Points.— The  points  in  the  game  are  decided  by  the 
faces  of  the  setdilth  sticks  that  are  up  after  the  sticks  have  fallen.     If 
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one  split  face  is  up  it  counts  two  points;  if  two  split  faces,  three  points; 
if  all  three  split  faces,  five  points;  and  if  the  three  rounded  faces  are  up 
ten  points  and  the  player  has  the  privilege  of  playing  again  before  pass- 
ing the  sticks  to  the  next  player. 

Marking  tiik  Points  Gained.— Usually  four  persons  play  this  game. 
The  opposite  playors  are  partners.     One  set  of  players  move  the  counting 


Tlje  Setdilth  Game— Sticlcs  falliiii:  after  haviD?  bounced  on  the  center  rock. 

3ticl5s  round  the  stone-circle  in  one  direction  (Each  player  has  her  own 
counting  stlclvs  whether  a  partner  of  another  man  or  not);  and  their  oppo- 
nents move  in  the  opposite  direction.  For  the  points  gained  in  hurling  the 
sticks  an  equal  number  of  rocks  in  the  circle  are  counted  and  the  count- 
ing stick  is  moved  forward  to  the  position  between  the  last  rock  tally  and 
the  next  col)bIe-stone  in  the  direction  the  counting  stick  is  being  moved. 
In  moving  the  counting  stick,  should  it  cliance  to  be  placed  in  the  space 
between  two  rocks  that  an  opponent's  counting  stick  is  occupying,  the 
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opponent's  counting  stick,  that  is,  the  lirst  sticlv  occupying  the  space  is 
taken  up  and  its  owner  must  begin  the  game  again.  Two  siviiled  players 
will  often  throw  each  other  bacls  in  this  manner  time  after  time.  This 
makes  the  game  quite  Interesting.  When  a  counting  stick  has  completed 
the  entire  circle,  that  is,  when  it  has  marked  forty  successive  tallies  its 
owner  has  the  game.  A  transfer  of  the  staked  property  follows.  Then 
the  betting  begins  for  a  new  game. 


A  Note  on  the  Radio- Activity  of  Strontium  Salicylate. 

By  J.  F.  WooLSEY. 

(By  title.) 


Cuban  Notes. 
By  C.  H.  Eigenmann. 
(By  title.) 
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I.    SuN-(4oD  Section  in  One  of  the  Estufas  at  Jeme?,  N.  M. 

1.  Clouds,  the  Steps  to  Heaven,    (Dark  marfirinal  flsrures.) 

2.  The  Bolt  Lightning  that  does  not  strike  the  earth.    { Upper  figures. ) 

3.  The  Bolt  Lightning  that  strikes  the  earth.    It  is  the  Red  Snake  or  Indian  Devi', 
called  Savah  by  them.    (Second  figure  from  the  top  on  each  side.) 

4.  The  Flash  Lightning,  the  God  of  Flowers.    (Third  figure  from  top.) 

5.  The  Good  Snake,  the  Blue  Snake,  the  God  of  Rain.    (Lower  figures.) 

6.  The  Sun,  the  father  of  the  universe  and  the  God  of  all  things.    By  the  Indians  he 
is  called  Patahgatzah  or  Pay. 


II.    The  Moon- God  Section  in  one  of  the  Estufas  at  Jemez,  N.  M. 

1.  Clouds. 

2.  Bolt  Lightning  that  does  not  strike  the  earth. 
:\.  The  Red  Snake  or  Indian  Devil. 

4.  The  Flash  Lightning,  the  God  of  Blowers. 

5.  The  Blue  Snake,  the  God  of  Rain. 

6.  The  Moon,  the  Mother  God  of  the  Universe,  called  by  the  Indians  Ahtahwahtiah. 


or  Pah. 
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IV.    Thk  Evenin<}  Star  Se<tion  in  one  of  the  Estifas  at  .Iemez,  N.  M. 

1.  Clouds. 

2.  Bolt  Lierhtiiiiit?  that  does  not  strike  the  ground. 

3.  The  Red  Snake  or  Indian  Devil. 

I.    The  Flash  I^i^htnintr  or  (iod  of  Flowers. 

5.  The  Blue  Snake,  the  (4od  of  Rain. 

6.  The  Evening  Star,  the  (Jod  of  the  Evening:.  .Jointly  with  its  brother,  the  Morning: 
Star,  it  possesses  the  attributes  of  Truth  and  Filial  Love.  Its  Indian  name  is  Homa 
NVangho. 

XoTE.— The  photographer  havine:  spoiled  the  negative  of  the  Morninjr  Star  Section,  I 
rjinnot  show  a  photi»irraph  of  it  here. 


VI.    A  Rainbow  Section  in  One  of  the  Estufas  at  Jemez,  N.  M. 

1.  Clouds. 

2.  Tlie  Bolt  Lightning  that  does  not  strike  the  ground. 

3.  The  Bolt  Lightning  that  strikes  the  earth.    It  is  the  Red  Snake  or  Indian  Devil. 

4.  The  Flash  Lightning,  believed  by  the  Indians  to  be  the  producer  of  bloom,  hence 
the  God  of  Flowers. 

5.  The  Blue  Snake,  the  God  of  Rain. 

6.  The  Rainbow  in  the  Eant.  (a)  Water  receptacles  of  the  universe;  (b)  Clouds,  the 
Steps  to  Heaven;  (c)  raindrops;  (d)  the  rainbow  arch;  (e)  dart-heads  thrust  out  by  the 
rainbow  as  a  means  of  protection. 

Note.— This  is  the  rainbow  in  the  east.  Beneath  the  arch  the  representatives  of  good 
and  evil,  the  rain  snake  and  the  red  snake,  are  in  combat.  The  rain  snake,  being  de- 
feated, is  retreating  eastward  and  is  taking  the  clouds  with  him,  hence  the  rain  is  over.* 

•The  Rainbow  Section  just  opposite  this  section  represents  the  rainbow  in  the  west. 
It  differs  from  the  rainbow  section  given  here  in  that  it  has  the  God  of  Flowers  project- 
ing from  the  water  jars  beneath  the  arch. 
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VII.    A  Wali.  Paintino  ix  a  Secret  Dakk  Rck)m  in  One  op  the  Indian 
HorsES  at  Jemez.  N.  M. 

1.  Sun.    (In  Icft-Iiand  upper  corner.) 

2.  Moon.     (In  right-hand  upper  corner.) 

3.  Mornintf  Star. 

4.  Even  ins:  Star. 

5.  Rainbow  in  the  West. 

6.  The  Red  Snake. 

7.  The  Blue  Snake,  the  iUnl  of  Rain. 

8.  The  Fhish  Lifchtning,  the  God  of  Flowers.  It  iss  pn)jecting  from  the  wat^r  recep 
tacles  of  the  universe.  The  step-like  figr^ires  below  the  water-jars  are  clouds  from  which 
raindrops,  represented  by  black  points,  are  dropping. 


VIII      A  MlSCELI.ANEOl'S  (iRorp. 

1.  The  Sun  as  carved  on  a  bowlder  on  the  trail  between  Zia  and  Jemez,  N,  M.;  also 
on  a  rock  near  White  River,  Ariz. 

2.  A  Sun  drawing  in  an  Estufa  at  Santa  Anna,  N.  M. 

3.  A  Getlu,  probably  a  representation  of  a  comet.  It  was  used  as  a  handpiece  in  the 
masked  dance  of  March  17, 1900.  (Used  here  by  permission  of  the  Bureau  of  American 
Ethnology. ) 

4.  A  Hea<l  Ornament  woni  by  a  male  column  dancer  in  the  masked  dances  at  Jeme?, 
N.  M. 

5.  A  Sun  Mask  worn  by  a  sun  clown  in  the  masked  dances  at  Jemez. 

6.  A  Moon  Mask  worn  by  a  moon  clown  in  the  masked  dances  at  Jemez. 

7.  A  Morning  Star  Mask  worn  by  a  morning  star  cIo^ti  in  the  masked  dances  at 
Jemez. 

8.  An  Evening  Star  Mask  worn  by  an  evening  star  clown  in  the  masked  dances  at 
Jemez. 

9.  The  Bolt  Lightning  drawn  on  the  beam  at  the  entrance  of  an  Estufa  at  Santa 
Anna,  N.  M. 

10.  The  White  Snakes  drawn  on  the  center  beam  in  the  south  Estufa  at  Jemez,  N,  M. 
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>Lo«Y  OF  Monroe  County,  Indiana,  North  of  the  Latitude 
OF  Bloom iNciTON. 


By  Albert  B.  Reaoan. 


<c 


:  This  work  was  undertaken  as  independent  research  work  in  strati- 
jlphic  geology  in   Indiana  University,  in  the  summer  of  1903,  at  the 

?estion  of  Dr.  J.  W.  Beede. 

In  1880  Mr.  G.  K.  Green  published  a  paper  entitled  "Geology  of  Monroe 

inty/**  in  which  he  discusses  the  stratigraphy  of  the  county,  giving 
reral  sections  and  lists  of  fossils  and  a  very  generalized  geological  map 

the  county.  Mr.  C.  E.  Siebenthal  has  given  a  lengthy  description  of 
I  considerable  part  of  the  the  region  here  under  consideration   in  his 

on  on  the  "Bedford  Oolitic  Limestone."**  Prof.  V.  F.  Marsters 
Bcribes  the  geography  of  Bean  Blossom  Creek  in  an  article  entitled 
popography  and  Geography  of  Bean  Blossom  Valley,  Monroe  County, 

lana."***  These  papers  will  be  discussed  when  the  subjects  with 
lieh  they  deal  are  taken  up. 


GENERAL  REMARKS. 

The  rocks  of  this  region,  with  the  exception  of  the  Glacial  and  post- 

aclal,  are  Mississippian  in  age.    At  the  close  of  the  Mississippian  period 

in  the  later  Carboniferous  time  the  region  was  raised  above  the  sea. 

1th  the  exception  of  a  few  cases  due  to  local  warping  its  strata  dip 

itly  to  the  southwest.    After  the  area  was  elevated,  the  erosive  agencies 

Horoughly  dissected  the  region.    The  master  stream,  Bean  Blossom  Creek, 

Hd  its  numerous  tributaries  Incised  for  themselves  canyon-like  valleys. 

ben  on  reaching  grade,  they  widened  their  inner  valley  floors.    On  these 

[floors  the  streams  meandered,  until  a  glacier,  which  crossed  the  northern 

[part  of  the  county,  dammed  the  lower  Bean  Blossom  and  laked  the  region. 

Since  the  retreat  of  the  glacier,  side  tributaries  have,  for  the  most  part, 

recut  their  channels  through  the  glacial  debris  to  their  former  level;  and 


^2d  Ann.  Rep.  Bureau  Statistics  and  Qeology,  Indiana,  pp.  427-449, 1880. 
♦*2l8t  Ann.  Rep.  Geol.  Nat.  Res.  Ind.  pp.  293. 
«*Proc.  Ind.  Acad.  Set.  1902  (for  1901),  pp.  222-237. 
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I  now  aggrading  its  channel.  The  region  thus  disse 
g  presents  an  intricate  mass  of  small,  deep  canyon 
I  by  sharp  ridges. 

STRUCTURE. 

3pian  rocks  of  northern  Monroe  County  are  divided 
rmations  beginning  at  the  top;  Mitchell  limestone.  Si 
me,  Harrodsburg  limestone  and  the  Knobstone  (the  h 
r'erside  sandstone  and  the  New  Providence  shales).  T 
exposed  in  the  order  named  as  one  passes  across 
!t  to  east.    The  dip  is  to  the  south  of  west. 

SECTIONS.* 

rom  Stout's  Creek  east  to  the  top  of  the  divi<le  on 

of  Section  8,  Bloomlngton  Township: 

estone— 

Fe 

2i 

ded  limestone   1: 

i-bedded,  gray  limestone  (crinoid  stems  abundant). 

ded  limestone  l^ 

limestone  forming  base  of  cliff 2 

sandstone  2 

ndstone  and  sandy  shale 3 

2i 

1     14' 

1  small  creek  near  northwest  corner  of  northeast  Va 
ton  Township: 

F€i 

?d    7( 

estoue— 

ded  limestone  (Spirlfer)   ! 

i: 

I  sections  are  numbered  from  the  top  downward. 
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Feet. 

4.  Dark,    irregular,    non-fossiliferous    limestone    weathering 

rough.     (There  are  rusty  particles  in  this  stone  which 
forms  the  falls  in  the  stream.) 10 

5.  Limestone  4 

G.    Rather  massive,  dark,  iron-gray  limestone  forming  second 

fail   2 

Knobstone— 

7.  Very  hard,  thin-bedded,  light-colored  sandstone 4 

8.  Massive,  hard  sandstone 4 

9.  Thin-bedded  limestone  grading  into  massive  sandstone. 

Forms  third  fall 25 

10.  Unseen.     Sandstone? 5 

11.  Sandstone   6 

12.  Massive,  thin-bedded,  soft,  light-colored  sandstone 20 

13.  Light-colored  sandstone  weathering  to  yellow  and  brown. .  10 

14.  Shaly  sandstone  and  sandy  shale 20 

15.  Unseen  20 

Total    213 

Section  3— On  the  west  line  of  Section  5,  Bloom Ington  Township,  near 
southwest  corner: 

Knobstone— 

Feet  Inchea. 

1.  Massive  sandstone  with  reddish-brown  bands 4  0 

2.  Laminated     white    sandstone     with     reddish-brown 

bands     5         0 

3.  Massive  light-colored  sandstone   2  0 

4.  laminated  soft,  brown  sandstone  with  reddish-brown 

bands    0  8 

5.  Shaly  sandstone  9  4 

<J.    Massive,  rather  soft,  light-colored  sandstone.    Weath- 
ered surface  dirty  brown,  rough,  pitted 10  0 

Total    31  0 
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Section  4— Near  the  northwest  corner  of  the  southejist  ^  of  the  noi 
t  %  of  Section  25,  Bloomlngton  Township: 
rrodsburg  limestone— 

Feet.  Inch 

1.  Light  to  dark  gray  limestone 5  0 

2.  Very  thin-bedded,  rough,  non-fossiliferous  limestone.   12  U 

3.  Unseen.    Limestone? 10  0 

4.  Dark  gray  limestone  weathering  rough  and  pitted. 

Very  fossUiferous   0  *2 

5.  Thin-bedded  limestone,  gray  in  color  and  weathering 

a  pitted  surface. 5  (» 

6.  Laminated,  thin-bedded,  fine-grained,  gray  limestone    0  i\ 

7.  Unseen     5  0 

8.  Thin-bedded,  course,  iron-gray  limestone  weathering 

rough.     Forms  an  cscnrpinent   10  ci 

abstone— 

9.  Sandstone    ^. 40  O 

Total     87  8 

Section  5— Just  east  of  Andrew   Stine*s  residence,  one  and  one-h 

es  east  of  Stlnesvllle. 

cial- 

Fcet.  Inch 

1.  TJuseeii   2  0 

2.  Cross-beddod  brown  sand,  indurated  at  the  top 32  0 

3.  Unseen  5  0 

4.  Very   finely  laminated,   yellow  sand,   banded   with 

brown    0  4 

5.  Closely  compacted  gravel  composed  mostly  of  angular 

fragments,  many  of  which  are  foreign  to  the  region     1  0 

6.  Irregularly  stratified  sand  (moulding) 5  U 

7.  Unoeniented,   light-brown   snnd 25  0 

8.  Reddish-brown  sandy  clay 5  0 

LTodsburg  limestone — 

9.  Limestone  forming  precipice  in  ravine 0  4 

10.  Very  hard,  thin-bedded,  dark-gray  sandstone 5  0 

11.  Very  hard,  bluish-gray  sandstone 15  0 
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Feet  Inches. 
12.   Tliiuly-bedded  jrray  sandstone,  banded  with  streaks 

of  white   0  4 

J3.    Thin-bedded,  light-colored  sandstone 10  0 

14.  Sandstone    35  0 

15.  Unseen  20  0 

Total    140  8 

The  sand  represented  in  the  upper  part  of  this  section  was  deposited 
ai  the  foot  of  the  glacier.  The  mouth  of  the  little  stream  was  closed  by 
the  ice  and  its  basin  laked,  allowing  the  deposit  of  the  stratified  material. 
The  stream  has  since  cut  a  gorge  through  the  center  of  the  deposit.  The 
lateral  extent  of  the  deposit  Is  not  great  because  the  little  lake  was 
small  and  narrow. 

Section  6--In  railroad  cut  1  mile  north  of  Stinesville: 
Thicknesses,  in  part,  estimated. 
Harrodsburg  limestone— 

Feet.  Inches. 

1.  Massive  to  thin-bedded  limestone 40  0 

Knobstone— 

2.  Very  hard,  rough-feeling,  granular,  calcareous  sand- 

stone weathering  to  a  rusty  brown 0  3 

3.  Bluish-gray,  massive  sandstone    3  0 

4.  Bluish-gray  sandstone  filled  with  chert  and  geodes. .     0  8 

5.  Soft,  blue  sandstone 0  3 

0.    Calcareous,  fossiliferous,  somewhat  cherty  sandstone    0  0 

7.  Bluish-gray,  very  soft  shale 0  8 

8.  Thin-bedded,  soft,  verj-  light-brown  sandstone 2  0 

9.  Stratum  of  chert  concretions 0  4 

10.  Massive,    brown    sandstone    weathering    dark    and 

pitted  G  0 

Total     53  8 

Section  7.— On  the  road  an  eighth  of  a  mile  west  of  Bowman  School- 
house,  Bean  Blossom  Township: 

14— A.  OF  SciRxcii,  '03. 
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Ulaclol 

Feet,  fnchea. 

1.  Yellowish,  Jointy  clay  with  small  rock  fragments  and 

occasional  bauds  of  brown  moulding  sand  one  to 

six  inches  thick 12  0 

2.  Very  light-brown  sand,  when  wet  (white  when  dry), 

and  extremely  fine 40         0 

Section  8.— On  the  road  west  of  the  Able  Schoolhouse.  just  east  of 
Mr.  Maple's  residence.  Bean  Blossom  Township: 

i^ ' 

Glacial  material- 
Fee*. 

1.  Yellow  clay  grading  into  moulding  sand 15 

2.  liight-colored  clayey  sand 10 

3.  Yellow  sand  10 

4.  Light-colored  sand  with  occasional  bands  of  gravel  and  a 

few  bowlders  55 

5.  Yellow  clayey  sand 4 

«.    Gravel    3 

K  nobstone— 

7.    Sandstone   2 

Total    '. W 

Section  9.— Township  line,  %-mile  north  of  Lemon  P.  O. 
A  section  In  delta  dejwsit.    Glacial— 

•  Feet, 

1.  Yellow  clay 3 

2.  Thinly-bedded,  finely-stratified,  yellow  to  light-brown  clay 

breaking  down  to  a  hard  yellowish-brown  clayey  earth    3 

3.  Yellow,  laminated,  extremely  fine  moulding  sand,  banded 

with    bands    of    yellow,    brown    and    white    Indurated 
material    10 

Total    l« 
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Section  10.— North  and  south  section  line,  420  yards  west  of  Lemon 
P.  O.,  on  the  south  side  of  the  ridge. 
Harrodsburg  limestone— 

Feet,  InchfiM 

1.  Thin  bedded,  bluish-yellow  limestone 5  0 

2.  Thin-bedded,  gray  to  brown  limestone,  poor  in  fossils 

and  weathering  pitted 20         0 

3.  Brown  to  gray,  rather  hard  limestone,  composed  of 

crlnoid  stems  and  Bryozoa 5  0 

4.  Yellow,   non-fossiliferous   limestone  with  rusty  par- 

ticles      0  (i 

5.  Blue-gray  limestone  weathering  yellow  and  brown. . .  5  0 

6.  Very  hard,  speclvled  limestone 0  6 

7.  Very  hard,  rough,  gray  limestone,  composed  largely 

of  crlnoid  stems 2  0 

8.  Yellowish-blue  limestone  1  0 

9.  Massive,  hard,  fossiliferous  limestone 4  0 

10.  Limestone   10  0 

11.  Thin-bedded,  ¥ery  hard,  fossiliferous  limestone  (crin- 

oids  and  Bryozoa) , 1  (i 

Knobstone— 

12.  Sandstone    45  (» 

13.  Unseen     30  0 

Total     129  0 

Section  11.— Near  Mr.  C.  C.  Fulford's  home  on  Indian  Creels,  half  a 
mile  west  of  Canada  Gap; 

Knobstone.    Thickness  estimated— 

Feet. 

1.    Sandstone  grading  into  coarse  shales 100 

2;    Bluish-gray,  very  soft  shale 25 

Total    125 

Section  12.— Up  ravine  near  the  northeast  corner  of  northwest  %  of 
Section  3,  Bean  Blossom  Township,  near  Mr.  Samuel  Kid*s  residence: 
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Harrodsburg  limestone- 
Feet 

1.  Massive,  white  to  gray,  hard  limestoue  with  many  geodes. .  15 

2.  Thin-bedded,  very  fossiliferous,  iron-gray  limestone 4 

(Bellerophon.    Productus  and  Spirifer.) 
Knobstone— 

3.  Thin-bedded,  rusty  sandstone  with  geodes 4 

4.  Massive,  bluish  sandstone 3 

5.  Thin-bedded,  blue  sandstone 3 

0.  Massive,  bluish-gray  sandstone 5 

7.  Very   thin-bedded,   shaly   sandstone,   weathering   to   white 

sandy  clay  20 

8.  Thin-bedded  sandstone  35 

S).    Massive  sandstone  10 

Total    1)0 

Section  13.— Ellet*s  Hill,  %  mile  west  of  Lemon  Schoolhouse,  soi 
of  the  west  side  of  Ellet's  graveyard. 

Oolite- 

Feet 

1.  Fine-grained,    whitish-gray,    oolite,    like   that    quarried   at 

Stinesville  and  Bedford 25 

2.  Massive,  coarse-grained,  dark-gray  oolite 10 

Harrodsburg  limestone— 

3.  Limestone  05 

Knobstone— 

4;    Sandstone  and  sandy  shale 100 

Total    200 

Section  14.— In  ravine  north  of  Mrs.  W.  E.  Wood's  house  near  t 
center  of  tlie  north  line  of  the  south  east  ^  Section  32,  Washingt 
Township: 

Harrodsburg  limestone— 

1.    Mostly  thin-bedded,   very  hard,   steel-gray  limestone  with 

crinoid  stems 10 
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Kiiobstone- 

Feet. 

2.  Soft,  brown,  massive  sandstone 10 

3.  Thin-bedded,  bluish-gray,  soft  sandstone  shaling  on  weath- 

ering    45 

4.  Shale    20 

5.  Unexposed    10 

<>.    Yellowish-brown  sandstone  5 

7.    Not  exposed  30 

H.    Thin-bedded,  yellowish-brown  sandstone 2 

9.    Covered   15 

Total    127 

Section  15.— 45  rods  west  of  township  line  on  Hindos tan.  road  near  Mr. 
T.  J.  Farr's  house: 

Ilarrodsburg  limestone— 

Feet. 

1.  Hard,  rough,  dark-gray  limestone  containing  fossils 15 

2.  CJovered  slope 5 

3.  Hard,  gray  limestone  weathering  rough,  dark,  and  pitted. .  5 

4.  Thin-bedded,  hard,  cherty,  fossiliferous  limestone 10 

Knobstone— 

5.  Sandstone    ^ 4 

Total    30 

Section  16.— Ravine  west  of  road,  one-half  mile  south  of  Bean  Blossom 
Church,  north  of  Union ville:  • 

Feel. 

1.  Oolitic  limestone 

2.  Very   hard,   thin-bedded,   light-gray   limestone,   weathering 

rough  and  pitted.    Contains  fossils 20 

Knol^stone— 

3.  Sandstone,  varying  from  shaly  to  massive,  very  soft,  blue, 

weathering  yellow  and  brown 90 

4.  Covered  slope 10 
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Slobo  Imlesloue,  lens— 

i 

5.    Hard,  rough,  gray,  criuoidal  limestone 

T).    Hard,  gray  limestone,  few  fossils 1 

7.    Hard,  gray  limestone  with  rusty  particles  and  crinoid  stems 
S.    Soft,  blue,  sandy  shale 1 

Total     If] 

STRATIGRAPHY. 

The  Knobstone  is  the  surface  rock  over  the  greater  part  of  the  n 
here  considered.  It  extends  from  Brown  County  west  to  the  Harrods 
limestone  contact  which  extends  in  a  general  northwest  and  soutl 
direction,  crossing  the  country  east  of  Bloomington.  Northeast  of 
line,  however,  there  are  several  detached  patches  of  limestone  restin 
the  Knobstone.  The  entire  thickness  of  the  Knobstone  is  not  exj 
in  this  area;  but  according  to  Mr.  Siebenthal  it  is  about  600  feet, 
formation,  as  far  as  examined,  is  composed  of  a  series  of  alterna 
friable,  arenaceous  shales  and  sandstones.  On  the  whole  the  form; 
is  non-fossiliferous.  At  Intervals,  however,  as  at  Stobo  Post  Office,  i 
are  intercalated,  lenticular  beds  of  limestone  and  calcareous  septaria 
rich  faunas.  This  formation,  on  account  of  its  incoherent,  loc 
cemented,  easily-eroded  condition,  has  been  cut  up  into  a  confused  it 
of  crooked  ridges  and  deep  hollows  which  trend  in  all  directions.  ' 
mercially  the  Knobstone  is  of  little  value  on  account  of  its  friable 
ditlon,  but  the  arenaceous  shales  may  be  of  value  in  the  making  of 
and  cement. 

Tlie  Harrodsburg  limestone  lies  on  the  Knobstone  and  below  the  S 
(Bedford)  limestone.  In  the  main,  it  forms  a  belt  from  three  to  five  : 
in  width  along  the  eastern  outcrop  of  the  Salem  limestone  or  odlite, 
is  bordered  on  the  east  by  the  broken  hills  of  the  Knobstone.  This 
stone  once  covered  the  entire  region  east  of  the  oolitic  contact,  i 
attested  by  its  patchy  remains  in  various  parts  of  the  county.  The  trii 
between  Bean  Blossom  Creek  and  White  River  from  Mt  Tabor  ea 
within  one  mile  of  Canada  Gap  is  capi>ed  with  it.  A  large,  irregular,  i 
lobed  area  of  it  occurs  as  the  surface  rock  in  the  vicinity  of  the 
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schoolliouse  east  of  Hiiidoslnu,  and  another  Just  west  of  Hubbard's  Gap. 
East  of  the  railroad,  about  two  miles  southeast  of  Gosport,  a  small  area 
of  this  formation  is  half  submerged  in  glacial  sand.  Another  small 
triangular  area,  with  strata  dipping  to  the  east,  lies  on  the  east  side  of 
a  ridge  a  mile  south  of  the  Bean  Blossom  Church.  Besides  the  patches 
mentioned,  there  are  several  other  small  ones  of  this  formation  in  the  area. 
In  addition  to  these,  main  lobes  extend  to  the  east  from  the  limestone  belt 
for  several  miles.  One  of  these  lobes  extends  in  a  linear  strip  to  Uuion- 
ville.  From  there  it  turns  back  toward  the  northwest  for  three  miles. 
This  strip  is  the  watershed  of  the  region  through  which  it  extends.  On 
the  limestone  lobes  are  located  most  of  the  roads  in  the  Knobstone  region. 
The  Harrodsburg  limestone  as  exposed  on  Ellet's  hill  is  C5  feet  thick.  Its 
lower  portions  are  limestones  containing  a  great  number  of  geodes,  oi 
"mutton  heads,"  which  range  In  size  from  a  pea  to  a  bowlder  two  feet  in 
diameter.  Above  the  geode  layers  the  stone  contains  pyrite,  is  somewhat 
crjstalline,  and  is  tinted  with  blue,  gray,  or  green. 

This  limestone  is  thin-bedded.  The  bedding  planes  separating  the 
strata  are,  in  many  instances,  lenticular,  intercalated  masses  of  cherf. 
The  strata  were  found  to  be  more  massive  toward  the  top  of  the  formation. 
Also  as  the  top  of  the  formation  is  approached  the  limestone  gives  up 
its  molluscan  fauna  and  takes  on  a  Byrozoan  fauna. 

"The  contact  of  the  Harrodsburg  and  oolitic  limestones  Is  almost 
always  marked  by  a  'crowfoot'  (stylolite),  with  which  are  associated 
masses  of  silicifled  oolitic  fossils  and  black  siliceous  masses."* 

To  the  present  time  the  Harrodsburg  limestone  has  proved  of  com 
mercial  value  only  for  macadamizing  purposes. 

The  Salem  limestone  lies  above  the  Harrodsburg  limestone  and  beneath 
the  Mitchell  limestone.  It  forms  a  belt  about  three  miles  in  width.  It 
begins  near  Gosport  and  extends  beyond  Bloomlngton,  embracing  the 
quarry  districts  of  Big  Creek,  Stinesville,  Blletsvllle  and  Bloomlngton. 
Beside  the  belt  strip  there  are  several  detached  areas.  One  caps  Ellet's 
hill,  near  Lemon  Post  Ofl3ce.  This  latter  patch  covers  au  area  of  about 
ten  acres.  The  odlite  of  this  patch  is  of  average  thickness  and  is  of  fair 
quality.    It  is  massive,  free  from  lamination  and  bedding  planes. 


^Siebenthal,  loc.  cit.  p.  298. 
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Analyses  of  Salem  limestone: 
iample  1  from  Adams  quarry- 

net. 

Residue  insoluble  in  acid 4 

Lime  (CaO)    52.7( 

Magnesia  (MgO)  l.Oi 

Carbon  dioxide  (CO,) 43.8( 

Alumina  and  ferric  oxide  (AI2O,,  Fe.O,) 1.51 

SO3   (M 

Total    99.6" 

Iample  2.     Johnson  quarry,  Bloomington— 

Feet. 

Residue  insoluble  In  acid 71 

Lime   (CaO) 54.61 

Magnesia  (MgO)  6( 

Carbon  dioxide  (CO.) 43.0^ 

Alumina  and  feiTic  oxide  (Al.Oa,  Fe,Os) 41 

Phosphorus  peroxide  (PjOs) K 

SO,    li 

Total   99.8J 

For  exhaustive  treatment  of  the  Salem  (Bedford)  limestone  the  rei 
3  referred  to  Siebenthal's  article  already  mentioned. 

THE  GLACIAL  DEPOSITS. 

The  glacial  depo.sits,  so  far  as  the  writer's  observations  extend 
Jlaeial  till,  outwash  and  eolian  deposits,  bench  or  terrace  deposits 
Iclta  deposits. 

GLACIAL  TILL. 

The  drift  deposit  was  first  observed  on  Jack's  Defeat  Creek  in 
eighborhood  of  the  old  Dutch  church.  From  there  it  continues  in  a  no 
asterly  direction,  crossing  Bean  Blossom  Creek  near  the  mouth  of  C 
en  Branch.  According  to  Siebenthal's  description*  it  then  bends  sc 
f  Lost  Ridge,  near  tlie  mouth  of  Indian  Creek,  and  follows  the  coi 


*21«»t  Oeol.  Rep   Ind.  p.  3(H). 
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of  the  latter  creek  to  Canada  Gap,  continuing  in  the  same  direction  and, 
passing  a  half  mile  south  of  Godsey  Post  Office,  It  crosses  into  Morgan 
County  three-quarters  of  a  mile  east  of  Godsey.  Swinging  southeastward 
it  re-enters  Monroe  County  where  Haclter's  Creek  leaves  it,  extending  up 
that  creek  to  the  neighborhood  of  Hacker's  school liouse.  From  here 
eastward  the  drift  limit  becomes  harder  to  trace.  The  ice-sheet  must 
liave  been  very  thin,  since  the  topography  shows  little,  if  any,  modifica- 
tion. Scattered  erratics  are  found  all  over  the  ridge  dividing  the  waters 
of  Roberts'  Creek  from  the  headwaters  of  Honey  and  Hacker's  creeks, 
it  seems  probable  that  the  foot  of  the  ice-sheet  rested  on  this  hill,  and 
that  the  drift  found  in  the  head  waters  of  Honey  Creek  was  carried  there 
by  the  water  resulting  from  the  melting  of  the  glacier.  Many  large 
granite  bowlders  from  one  to  three  feet  in  diameter  are  found  along  the 
small  stream  leading  north  from  Hubbard's  Gap,  in  Sec.  11  (10  N..  1  E.), 
and  along  the  other  tributaries  of  Roberts'  Creek.  In  section  two  of  the 
same  township  heavy  deposits  of  sand,  gravel  and  till  He  against  the 
hillsides.  In  the  neighborhood  of  Godsey  Post  Office  the  same  phenomena 
may  be  seen.  Heavy  beds  of  gravel  and  till  lie  against  the  hillsides 
bordering  their  slopes  on  the  south.  In  Canada  Gap,  section  9  (10  N., 
1  W.),  the  evidences  of  ice  occupation  are  plain  though  the  quantity 
of  drift  material  is  very  limited.  The  territory  between  Indian  Creek 
and  Bean  Blossom  Creek  and  White  River  displays  evidence  of  ice 
occupation  in  many  places  in  modified  topography  and  deposits  of  till, 
sand  and  gravel.  Till,  sand  and  gravel  occur  in  the  valleys  leading  south 
from  Hubbard's  Gap  In  the  vicinity  of  Fleener  Post  Office,  and  patclies 
of  these  same  materials  are  occasionally  met  with  south  of  the  divide 
<?ast  of  that  gap.  On  the  whole  tlie  drift  Is  thick  in  the  valleys  and  thin 
on  the  hills.  This  light  drift  on  the  hills  indicates  that  the  ice-sheet  which 
crossed  them  was  comparatively  thin. 

OUT-WASH  AND  EOLIAN  DEPOSITS. 

North  of  Mount  Tabor  and  between  there  and  Gosport,  as  well  as  the 
*^uth  slope  of  the  hills  between  Mount  Tabor  and  Ellet's  hill  are  covered 
^ith  a  heavy  deposit  of  sand.  A  sand  apparently  Identical  with  the 
above  caps  .several  hills  and  fills  several  preglacial  ravines  on  the  south 
side  of  Bean  Brossom  Creek  near  Andrew  Stine's  residence  about  two 
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miles  east  of  Stinesville.  The  sand  near  Andrew  Stine's  residence 
evidently  deposited  in  water.  That  it  was  of  glacial  origin  is  att( 
by  the  fact  that  it  is  banded  with  erratic  gravel.  The  sand  here  is  c 
bedded,  stratified  and,  in  several  instances,  finely  laminated.  The  Ian 
tion  and  stratification,  however,  are  not  constant.  Towards  the  to 
this  sand  the  stratification  ceases.  This  top  seems  to  have  been  of  e^ 
origin.  This  sand  was  deposited  as  an  out-wash  in  front  of  the  advai 
glacier  after  it  had  filled  the  channel  of  Bean  Blossom.  That  it 
deposited  in  front  of  the  advancing  ice-sheet  is  clearly  shown  by  evid 
that  after  its  deposition  the  glacier  passed  over  it,  crushing  it  undc 
weight  imtll  now  the  sand  is  almost  as  compact  as  the  Knobstone  fo 
tion  beneath  it.  Still  further  evidence  that  the  sand  was  deposited 
in  front  of  the  ice-sheet  is  the  fact  that  the  Bean  Blossom  was  filk 
that  point  with  ice.  Had  it  been*  filled  with  sand  instead  of  ice  t( 
level  of  the  present  deposits  some  remnants  of  the  sand  would  still  re 
on  the  south  side  of  the  inner  valley  of  Bean  Blossom  Creek,  whl 
not  the  case.  The  sand  in  the  vicinity  of  Mt.  Tabor  and  Gosport  is 
fine  and  flour-lilte.  It  usually  forms  a  loose  or  slightly  compact,  ma 
bed  twenty  or  more  feet  in  thickness.  Occasionally  it  shows  indica 
of  stratification,  but  at  no  place  is  the  stratification  constant.  In  s] 
ing  of  this  sand  Mr.  Slebenthal  says  that  it  seems  to  have  been  depo 
from  high  water  resulting  from  a  melting  ice  sheet.*  It  is  therefore 
wash  material.  How  it  came  to  be  deposited  as  it  is,  however,  is  < 
a  mystery.  The  deposit  is  V-shaped  with  the  apex  to  the  west.  A 
stone  ridge  separates  its  legs.  On  this  ridge  the  sand  is  thin  and  sug 
by  Its  distribution  that  it  might  be  oolian  in  origin.  It  seems  clear, 
that  the  sand  on  the  south  side  of  the  ridge  must  have  come  aroum 
west  end  of  the  ridge  instead  of  over  It,  and  that  the  whole  deposit 
laid  down  in  the  slack  water  between  Bean  Blossom  Creek  and  V 
River  at  the  time  of  the  high  water  that  accompanied  the  melting  o 
ice-sheet.  This  opinion  Is  strengthened  by  the  fact  that  the  sand  ] 
gets  lower  and  lower  toward  the  east  instead  of  higher  as  it  would  ha< 
sand  come  over  the  ridge.  This  conclusion  is  further  strengthened  h} 
fact  that  this  sand  does  not  occur  on  the  current,  or  south  side  of  the  ] 
Blossom  as  It  probably  would  had  it  not  been  deposited  in  slack  w 
The  sand,  on  the  whole,  seems  to  have  been  an  eddy  deposit. 

^Op.  cit. 
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BENCH  OR  TERRACE  DEPOSITS. 

These  deposits  have  been  described  both  by  Mr.  Siebenthal  and  Pro- 
fessor Marsters.  In  speaking  of  them  Mr.  Siebenthal  says:  "Terraces 
occur  in  the  valley  of  Bean  Blossom  Creek  above  the  crossing  of  the 
drift  limit.  Drift  deposits  occur  below  that  but  are  irregular  in  height 
and  have  not  the  level  top  of  terraces.  The  terraces  range  from  mere 
knolls  to  benches  a  mile  wide.  The  lower  portions  of  these  beds  consist 
of  sand  and  eiTatic  gravel  with  sand  and  smaller  gravel  above,  and  over 
all  sandy  clay  and  loam.  These  terraces  seem  to  have  been  deposited 
by  high  waters  which  must  have  resulted  from  the  melting  of  the  glacier 
which  covered  the  head  waters  of  the  creek  in  Brown  County,  and  the 
drainage  of  the  glacier  which  crossed  its  lower  course.  The  various 
tributaries  of  Bean  Blossom  Creek  have  similar  deposits  in  a  smaller 
way.  the  materials  of  which  are.  however,  of  local  origin.  The  fact  that 
the  drift  material  of  foreign  origin  is  confined  to  the  creek  itself,  argues 
that  it  was  derived  from  the  glacier  occupying  the  upper  course  of  the 
creek." 

In  speaking  of  the  same  terraces  Professor  V.  F.  Marsters  says:* 

"Rimming  the  valley  slopes  are  to  be  found  a  number  of  benches  of 
variable  widths,  with  surfaces  sometimes  as  flat  as  a  floor  or  with  an 
exceedingly  gentle  decline  valleyward,  with  outer  edges  lobate  in  shape 
and  descending  with  a  marked  angle  to  the  level  of  the  valley  floor.  These 
occur  at  various  points  within  the  limits  of  Monroe  County,  invariably 
situated  on  the  north  and  east  sides  of  the  valley,  and  vai*ying  in  eleva- 
tion from  twenty  feet  in  the  lower  part  of  the  stream  to  seventy  or  more 
feet  in  the  upper  part  of  the  valley  near  the  east  line  of  Monroe  County. 
In  all  the  cases  examined  they  were  found  to  be  composed  of  mixtures 
of  clay  and  sand  undoubtedly  derived  from  the  disintegrated  rock  forma- 
tions constituting  the  surface  of  the  uplands.  No  glacial  debris  of  any 
sort  was  found  either  on  the  surface  or  in  any  of  the  sections  or  cuts 
in  the  benches  noted  within  the  limits  of  Monroe  County." 

It  will  be  readily  seen  that  the  two  authors  quoted  above  differ  from 
each  other  concerning  the  origin  of  the  bench  material.  Mr.  Siebenthal 
says  in  substance,  that  it  is  of  glacial  origin;  and  Professor  Marsters 
gives  a  directly  opposite  view,  stating  that  no  glacial  material  of  any 


•Proc.  Ind.  Acad.  Set.  for  19^1,  p.  225. 
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kind  was  found  in  any  terrace  within  the  limits  of  Monroe  County, 
difference  of  opinion  may  be  explained  in  part,  by  the  fact  that  Mr. 
benthal  has  included  the  delta  plains  in  his  terraces  and  Professor  > 
ters  has  omitted  them,  as  is  found  later  in  his  paper. 

To  turn  to  the  terraces  themselves,  the  most  of  them  are  capped 
ten  or  moi-^  feet  of  a  mixture  of  clay  and  sand  undoubtedly  derived 
the  disintegrated  roclcs  constituting  the  surface  of  the  uplands,     t 
of  the  other  benches  are  capped  with  glacial  material;  others  with 
glacial  and  residual  material.    Underneath  the  loose  material  are  al^ 
to  be  found  friable  sandstone,  or  more  frequently  sandy  shales  many 
above  the  water  in  Bean  Blossom  Creek.     The  bench  lying  betweei 
Tabor  and  Ellet's  hill  is  composed  of  shale  and  shaly  sandstone  e: 
at  tlie  top.    The  sandstones  and  shales  are  exposed  at  several  places  i 
the  road  leading  east  from  Mt.  Tabor  as  well  as  in  the  ravines  i 
of  the  road.     The  top  is  capped  by  a  thin  layer  of  slind  or  sandy 
The  bench  on  which  Pleasant  Valley  Church  is  situated  is  all  shale  e: 
the  top  part  which  is  composed  of  a  few  feet  of  residual  clay  on  v 
rest  ten  feet  of  erratic  gravel  and  clay.     The  bench  on  the  north 
of  Bean  Blossom   Creek,  beginning  almost   one-half  mile   east  of 
Blossom  Church  and  extending  to  the  Brown  County  line  is  comj 
of  blue  shale  resting  upon  which  are  ten  to  twelve  feet  of  residual  c 

The  benches  seem  to  be  due  not  to  glacial  agencies  in  the  main 
to  the  bencli- weathering  of  the  arenaceous  shales  of  the  region,  tog 
witli  the  formation  of  small  side  deltas  which  have  become  confl 
This  opinion  is  strengthened  by  the  following  facts:  (1)  The  terrace 
higlier  above  the  creek  bed  at  the  east  than  at  the  west,  when  if 
had  resulted  from  a  laking  of  the  basin  as  Mr.  Siebenthal  supposes 
wore,  they  would  have  been  higher  at  the  west.  (2)  The  material  di( 
come  from  the  foot  of  the  glacier  in  Brown  County,  as  this  author 
poses,  because  the  finer  material  is  along  and  just  west  of  the  B 
County  line,  the  coarser,  farther  down  the  creek.  (3)  While  the  bei 
rise  toward  the  east  the  deltas  of  the  larger  tributaries  do  not  alwaj 
so,  tlms  leaving  gaps  that  would  have  been  filled  had  the  bench  mai 
como  down  the  creek  from  the  glacier  which  crossed  its  upper  tribute 
(4)  Tlie  benches  rise  toward  the  east  with  the  rise  of  the  shales. 

In  preglacial  time  Bean  Blossom  Creek,  as  we  shall  see  later,  ci 
channel  to  base  level.  At  that  time  all  its  tributaries  likewise  cut  to  g 
Both  the  creek  and  its  tributaries  began  to  meander  and  to  etch 
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their  valley  sides.  The  thin  Harrodsburg  limestone  l)eiug  removed  as 
well  as  the  upper  Knobstone,  the  shaly  slopes,  weathering  flat,  became, 
^rlth  the  modifications  mentioned  above,  the  terraces  of  today. 

This  subject  will  be  further  Investigated  in  the  near  future.  At  that 
time  it  is  hoped  that  the  origin  of  the  terraces  can  be  more  definitely 
determined. 

After  the  ponding  of  Bean  Blossom  Creek  the  tributaries  silted  up 
their  channels  which  became  miniature  estuaries.  They  then  began  to 
form  deltas  in  the  lake  and  in  the  slack  water  regions.  The  western 
tributaries,  for  example,  Buck  Creek,  built  their  deltas  in  a  direct  line 
toward  the  center  of  the  lake.  This  demonstrates  that  the  water  in  which 
the  delta  was  built  was  free  from  strong  currents.  The  deltas  of  the 
eastern  tributaries  swing  westward,  often  forming  an  east  and  west  bar, 
now  a  ridge,  thus  indicating  that  these  tributaries  entered  a  swollen, 
westerly-moving  stream.  The  eastern  deltas  also  attest  that  Bean  Blos- 
som Creek  was  not  then  ponded  but  was  a  slowly  moving  stream  reach- 
ing from  bluff  to  bluff.  When  the  estuaries  were  all  filled  and  the  deltas 
had  reached  the  level  of  the  benches  the  tributaries  spread  their  debris 
over  the  benches  as  well,  so  that  today  it  is  hard  to  tell,  so  far  as 
topogrraphical  appearance  goes,  where  the  terraces  leave  off  and  the  deltas 
begin.  Two  of  the  most  conspicuous  deltas  are  those  of  Buck  and  Wolf 
creeks.    In  writing  about  these  Prof.  Marsters  says:* 

"Besides  the  portion  of  each  creek,  wriggling  across  the  valley  bottom, 
there  are  rather  long  and  narrow  strips  or  delta-like  accuiuulations  simi- 
lar in  content  to  the  benches  already  described,  and  extending  from  the 
valley  slope  to  within  a  few  yards  of  the  Bean  Blossom  channel  which 
hugs  the  south  slope  of  its  valley.  The  surface  does  not  attain  the  char- 
acteristic flatness  of  the  rimming  benches,  but  is  slightly  Irregular  in 
relief  and  increasingly  so  towards  the  slope  to  which  it  is  attached.  This 
is  especially  true  for  the  Buck  Creek  case,  but  not  for  the  Wolf  Creek. 
The  increasing  irregularity  may  be  in  part  due  to  the  nearly  complete 
burial  of  a  projecting  spur,  whose  top  is  barely  coated  over  with  the 
delta  deposits  now  spread  almost  across  the  entire  width  of  Bean  Blos- 
som; but  it  must  be  said  that  no  outcrops  of  limestone  or  sandstone,  such 
as  make  the  slopes  of  the  valley,  have  been  discovered  within  its  limits. 
On  the  other  hand,  the  irregularity  of  relief  may  have  been  produced  by 


*Loc.  cit.  p.  235. 
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It  load  of  silt  within  Bean  Blossom  by  the  tr 
In  building  it  up  to  the  lake  level;  in  other  wo 
or  bar. 

differs  from  the  former  only  in  having  a  mo 
the  higher  flats  on  it  attain  about  the  same  Ic 
Fis  built  up  nearer  to  water  level,  and  hence  n 
ef.  These  differ  from  the  rimming  benches  < 
i8  the  valley  floor,  while  the  former,  being  n: 
to  each  other,  have  built  a  series  of  small  hem 
jcome  confluent,  and  hence  continuous  along 

derived  from  the  disintegrated  rock^  of  the  a 
jial  origin  or  Is  of  both  glacial  and  residual  de 
of  the  tributary  and  the  proximity  of  the 
?-sheet  entered  both  Canada  and  Hubbard's  j 
?tween  these  two  gaps  its  foot  rested  on  to] 
-White  River  divide.  Consequently  glacial  m 
deltas  of  Indian  and  Honey  creeks  leading  si 
ips.  Below  are  sections  from  some  of  the  i 
D  area: 

?  Buck  Creek  delta: 

)olan  road  one  mile  north  of  Dolan. 

Fe 

v. 

olan  road,  one-half  mile  north  of  Dolan. 

Ft 

( 

11 

iver's  place  on  the  Dolan  road  one  mile  nort 
dug  here  through  yellow  clay  for  47  feet. 

L.aughlin's  well  about  a  mile  south  of  Dolan. 

Ft 
» 
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Section  5.— On  the  road  on  the  half  section  line  between  sections  34 
and  35,  Washington  township,  one  and  three-fourths  miles  north  of  Dolan. 

Feet. 

1.  Yellow  clay  breaking  down  to  yellow  earth 5 

2.  Whitish-yellow  clay 1 

3.  Yellow  clay 1 

4.  Whitish,  laminated  clay  becoming  very  hard  on  exposure. .     5 

5.  Yellow  jointed  clay  5 

6.  Yellow  to  brown  jointed  clay 5 

7.  Shale 1  ♦ 

No  glacial  material  of  any  sort  Was  found  in  this  delta. 

INDIAN  CREEK  DELTA. 

Section  1.— Well  at  Lemon  Post  Office. 

The  section  here  was  composed  entirely  of  loose  material.  The  bot- 
tom of  the  well  was  In  loose  erratic  gravel  at  a  depth  of  20  feet 

Section  2.— Marion  Coater*s  well,  forty  rods  east  of  Lemon  Post  Office. 

Feet,  Inches. 

1.  Black  earth  2         0 

2.  Yellow  clay  8  0 

3.  Yellow  coarse  sand 0  8 

4.  Gumbo  clay   14  0 

5.  Fine  quicksand  3+ 

The  Indian  Creek  delta  is  composed  more  or  less  of  glacial  material, 
as  is  shown  by  the  sections.  This,  of  course,  was  anticipated  as  the 
stream  heads  in  Canada  Gap. 

Sections  taken  in  the  vicinity  of  the  Honey  Creek  delta. 
Section  1.— Well  north  of  the  road  one-eighth  of  a  mile  east  of  Pleasant 
Valley  Church. 

Feet 

1.    Clay    5 

2.    Erratic  gravel  7 

Section  2.— Another  section  near  the  preceding  one. 

Feet. 

1.    Gravel  18 

Bowlder  stratum  4 

Like  the  Indian  Creek  delta  this  delta  contains  glacial  material.  The 
glacial  material  came  through  Hubbard's  Gap. 
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A  section  taken  on  a  delta  at  the  mill  south  of  Dolan  gave  the  fol- 
lowing: 

Feet. 

1.  Bedded,  jointed  yellow  clay  banded  with  red,  burns  red...  20 

2.  Bedded,  laminated.  Jointed  blue  clay,  hard  when  dry,  soft 

when  wet  5 

W.    Very  soft,  massive,  blue  clay,  burning  white 20 

POST  GLACIAL  DEPOSITS. 

Under  this  head  will  be  considered  the  alluvium  and  (he  alluvial  fan 
deposlls. 

Alluvium. 

At  the  close  of  glacial  times  Bean  Blossom  Creek  and  its  tribu- 
taries recut  their  channels  to  an  unknown  depth.  Then  a  process  of 
meandering  and  slight  aggrading  set  in,  which  has  continued  to  the  pres- 
ent time.  As  a  result  the  creek  and  its  tributaries  have  developed  large 
alluvial  plains.  The  alluvial  plain  of  Bean  Blossom  will  average  a  mile 
in  width  throughout  Monroe  County,  while  many  of  its  branches  have 
bottoms  a  quarter  to  a  half  mile  wide  in  their  lower  courses.  The  depth 
of  the  alluvial  deposits  was  not  ascertained,  but  in  lower  Bean  Blossom 
Valley  they  are  probably  quite  thick.  The  best  farms  of  the  region  are 
located  on  these  plains. 

Alluvial  Fans. 

A  number  of  small  V-shaped  valleys  with  very  steep  channels  were 
found  traversing  the  steepest,  southern  slopes  of  Bean  Blossom  Valley. 
These  on  reaching  the  valley-floor  spread  out  their  debris  in  the  form 
of  alluvial  fans,  their  channels  disappearing  altogether  where  the  fan 
intercepts  the  valley  floor.  The  fans  ])ro.1ect  but  a  few  yards  beyond  the 
mouths  of  the  valleys.  These  are  evidently  fans  as  they  do  not  possess 
the  flat  tops  and  steep  outer  margins  of  the  deltas.  That  they  are  post- 
glacial is  evident  from  the  fact  that  some  of  the  little  valleys  have  cut 
their  channels  through  glacial  debris.  The  one  just  east  of  Andrew 
Stlne's  house  will  serve  as  an  example.  In  addition  to  this  the  fans  are 
built  on  the  alluvial  floor  of  the  creek  which  has  been  made  since  glacial 
times. 
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PHYSIOGRAPHY. 
Springs. 

The  springs  of  the  area  are  to  be  found  mostly  in  tlie  limestone 
regions.  They  owe  their  origin  to  nndergronncl  drainage.  None  are  min- 
eral springs  so  far  as  the  writer  linows.  Tliey  furnish  the  water  supply 
for  the  city  of  Blooniington  and  supply  the  water  for  domestic  us« 
throughout  the  region  where  tliey  are  foiuid. 

Abanponei>  Swamps. 

About  three-quarters  of  a  mile  north  of  the  Lemon  schoolhouse,  on 
the  top  of  the  north  bench  of  Ellet's  hill,  is  a  deposit  of  iron  ore  gravel. 
This  limoiiite  is  scattered  over  a  large  area  and  is  evidence  of  the  exist- 
ence of  a  large  swamp  which  has  now  dwindled  down  to  a  pond.  This 
swamp  probably  dates  back  to  glacial  times.  It  was  most  likely  formed 
l)etween  the  foot  of  the  ice-sheet  and  the  ridge  that  terminates  Ellet's  hill 
at  the  south. 

Salt  Licks. 

Several  salt  licks  are  to  be  found  in  Indian  Creek  and  Bean  Blossom 
valleys.  They  seem  to  be  evidence  of  saline  shales  beneath  the  valley 
floors. 

Boulders  not  Glacial  l\  Origin. 

In  a  ravine  just  north  of  Ellet^s  hill,  about  a  mile  northwest  of  Lemon 
Post  Oflice,  are  several  large  Iwwlders  some  of  which  will  weigh  several 
tons.  These  bowlders  are  not  glacial  in  origin  because  they  are  neither 
scratched  nor  worn,  but  are  large  concretions  weathered  from  the  adjacent 
sandstones  of  the  ravine.  That  this  conclusion  is  correct  is  attested  by  the 
fact  that  a  half-weatheredout  concretion  of  large  size  is  in  situ  project- 
ing from  the  sandstone  wall  of  the  ravine  near  by.  The  concretions  are 
largely  eomposeit  of  silica  and-  are  ver^*  hard.* 

Lost  Ridges. 

Standing  in  line  with  a  point  between  White  River  on  the  left  and 
Bean  Blossom  Creek  on  the  right  In  section  5.  Bean  Blossom  ToAvnshijj, 
is  a  subclrcular  knob  called  Indian  or  Pasture  Mound.    This  mound  being 


•In  th«  vicinity  of  those  bowlders  were  several  granite  bowlders  of  glacial  origin. 
15-A.OK  SCIIKCK,  'OS. 


Digitized  byLjOOQlC 


226 

In  line  witli  the  mound  to  the  north  and  being  couifiosed  of  the  same  kind 
of  material  sugKt*»ts  tliat  the  two  were  once  continuous  and  are  yet  con- 
tinuous beneath  the  valley  floor. 

South  of  Bean  Blossom  Creek,  opposite  the  railroad  cut  in  section  9 
of  the  same  township,  there  is  another  ridge  standing  in  line  with  the 
projecting  "mainland"  east  of  Jaclv's  Defeat  Creek.  It  is  almost  a  third 
of  a  mile  in  length.  al)out  400  yards  wide  and  some  80  feet  above  the 
valley  floor.  It  seems  to  have  been  a  ridge  l>etween  Jack's  Defeat  and 
Bean  Blossom  creeks  before  the  aggrading  of  the  valley  floor  caused  the 
former  creek  to  change  its  channel  to  the  east  through  a  former  wind 
gap  in  the  ridge.    This  left  the  ridge  isolated. 

North  of  the  Bean  Blossom,  in  section  24  of  this  same  township,  there 
is  another  conspicuous  ridge  known  as  *'Lost  Uidge."  It  is  in  line  with 
the  **main  land*'  to  the  north,  from  which  it  is  st'parated  by  only  about 
a  hundred  yards  of  flat  floor,  through  which  a  snmll  stream  runs  from 
the  Bean  Blossom  Valley  to  join  Indian  Ci'eek.  In  this  case,  as  iu  the 
previous  one,  tlie  trend  of  the  8loi)e  and  the  trend  of  the  adjacent  valley 
slope,  togetlier  witli  the  fact  tliat  the  composition  of  the  rocks  is  identical, 
suggest  attacinnent  beneath  the  present  valley  floor.  There  are  several 
other  simitar  islands  in  the  Bean  Blossom  Valley. 

Tliese  l)its  of  relief  are  "islands"  surrounded  by  alluvial  material. 
Tliey  strongly  attest  tluit  the  Bean  Blossom  Valley  has  been  aggraded 
veiy   considerably. 

Half  Sibmerged  Points  .\xd  Peninsulas. 

Several  tied-on.  peninsula-like  ridges,  known  as  knobs  and  points,  pro- 
ject from  the  valley  walls  into  the  valley  of  Bean  Blossom  Creek,  witli 
the  connecting  neck  almost  submerged  beneath  the  alluvium. of  the  valley. 
They  also  attest  to  the  aggrading  of  the  valley. 

Abandoned  Valleys. 

In  the  glacial  region  on  the  south  side  of  Bean  Blossom  Creek  .<;everal 
of  the  short  valleys  that  were  fllled  with  glacial  debris  still  remain  tilled. 
Tlie  glacial  filling  of  tlie  other  valleys  have  been  removed  wholly  oi*  in 
l)art.  Thow»  which  remain  filled  have  had  no  springs  at  their  heads  since 
glacial  times.  Since  nuicli  of  the  drainage  of  that  part  of  the  county  Is 
underground  drainage  tlie  little  valleys  have  remained  filled. 
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Y0IT50  Valleys. 

The  8teep-gra<ied,  V-shaped  vnllej's  of  the  south  side  of  the  Beau  Bh)s- 
som  Valley  have  already  been  described  lu  this  article  and  shown  to  be 
postglacial.    In  writing  of  these  valleys  Prof.  Marsters  says:* 

"Traversing  the  steepest  slop«'s  of  lieau  Hlossoiu  are  to  be  found 
numerous  V-shaped  valleys,  with  i-emarkably  steep  channels,  ending  their 
lower  course  at  the  point  of  intersection  of  the  valley  floor  with  the  adja- 
cent slope.  In  all  cases  small  alluvial  fans  are  built  on  the  valley  floor 
with  their  ai)ex  projecting  but  a  few  feet  or  yards  at  most  beyond  tlie 
mouths  of  the  young  valleys.  In  none  of  the  observed  eases  was  it  found 
that  the  level  of  the  valley  floor  would  extend  into  the  mouth  of  the  young 
valley.  It  Is  therefore  believed  that  the  greater  part  of  the  cutting  of 
these  young  valleys  may  date  subsequent  to  the  preglacial  flUing.  The 
fact  that  alluvial  fans  and  not  deltas  with  steep  outer  edges  and  flat  tops 
occur  at  their  mouths,  suggest  that  they  have  l)een  constructed  since  tfio 
laldug  of  the  valley,  and  hence  are  regarded  i)ostglacial." 

Reversed  Drainage  Due  to  Aggrading. 

In  section  24,  Bean  Blossom  Township,  the  little  stream  which  flows 
through  the  little  gap  between  the  "mainland"  and  I^st  Ridge  normally 
should  flow  direct  to  Bean  Blossom  Creek  instead  of  into  Indian  Creek. 
Its  head  waters  are  in  Bean  Blossom  Valley  proper.  n(»t  in  Indian  Creek 
Valley.  The  reversal  of  drainage  Is  duo  to  the  aggrading  of  Bean  Blos- 
som Creek,  so  that  the  fall  is  greater  through  the  gap. 

Change  of  Channel  Di^e  to  Aggrading. 

Jack's  Defeat  Creek,  running  northeast  from  Stlnesvllle.  from  nil 
appearances  noiinally  ran  just  east  of  the  Monon  Railroad  track  1)0- 
tween  the  "mainland"  and  the  lost  ridge,  previously  described,  to  join 
^he  master  stream.  With  the  aggrading  of  Bean  Blossom  Creek  this  little 
creek  likewise  aggi'aded  itself  until,  having  dammed  its  lower  course  witli 
debris,  it  turned  east  and  joined  Bean  Blossom  farther  up  stream. 

Abandoned  Channels. 

Tliere  are  two  abandoneil  channels  of  considerable  size  In  the  region. 
The  one,  that  of  Jack's  Defeat  Creek.  l>etween  the  "main  land"  and  the 

•Lo€.cit.p.236. 
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lost  ridge  just  east  of  the  railroad,  has  already  been  mentioned.  The 
other  channel  extends  from  tlie  top  of  the  divide  just  north  of  the  Abel 
sclioolliouse  west  to  the  limestone  ridjre  tliat  is  half  submerged  beneath 
the  sand  just  east  of  tlie  railroad  traek  in  seetion  5.  Bean  Hlossom  Town- 
ship. It  is  about  a  mile  in  width  and  extends  from  the  Bean  Blossom 
Valley  north  to  the  White  River  Valley.  The  bed  of  this  channel  which 
is  now  lilk'd  with  glacial  sand,  is  at  least  twenty-five  reet  belotv  the 
present  surface,  as  is  attested  by  tlie  sections  taken  in  .the  wells  of  the 
region.  Tlie  origin  of  this  chaniit'l  is  still  undetermined.  The  data  at 
hand  seem  to  suggest  that  after  the  retreat  of  the  lee-sheet  from  the 
Immediate  vicinity,  an  ice-gorge  dammed  White  River  and  compelled  it 
to  cut  a  new  cliaiuiel.  After  the  breaking  of  the  ice  dam  the  river,  as  the 
new  diannel  was  not  as  deej)  as  the  old,  abandoned  the  new  and  resumed 
the  old  channel.  As  it  was  being  abandoned  the  new  channel  became  a 
slack  water  region  in  which  was  deposited  the  sand  which  now  fills  It. 

Wind  Gaps. 

Tliere  are  many  whid  gaps  in  the  area.  They  are  the  result  of  the 
degrading  action  of  small  streams  on  opposite .  sides  of  a  divide.  The 
streams  have  etched  back  their  resi>ective  channels  until  they  have  cut 
through  the  divide,  thus  forming  a  wind  gjip.  Conspicuous  among  these 
are  Canada  and  Hubbard's  gaiis.  These  two  gaps  are  lioth  on  the  divide 
between  White  River  and  Bean  Blossom  Creek.  They  were  both  in 
existence  in  glacial  times  as  they  have  glacial  material  deposited  in  them. 
In  each  rested  tlie  fo()t  of  the  ice-sheet,  and  through  each  was  carried 
south  into  the  Bt>an  Blossom  Valley  large  (luantities  of  glacial  debris 
as  lias  been  shown  in  the  discussion  of  tlie  deltas  of  Indian  and  Honey 
creeks;  tlie  latter  creek  heading  in  Hul»bard's  Gap  and  the  former  in 
Canada  (Jap.  Tliese  gaps  are  in  interest  now  as  they  furnish  prosi>eetive 
routt  s  for  steam  and  electric  railways. 

Bean  Blossom  Creek. 

B'.^an  Blo.ssom  Creek  enters  Monroe  County  from  the  east  a  little  sonth 
of  tlie  northeast  corner  of  the  county  and  flows  a  little  south  of  west 
to  tlie  northwest  corner  of  Bloomington  Township.*  Here  it  changes  its 
direction  to  a   northwest  course.     It   continues  in  this  direction  until  it 


■'The  chunge  in  the  course  of  this  creek  is  duo  to  it«  fibeerinR  off  to  the  norihweHon 
coming  in  contact  with  the  harder  llnrrndsburg  nnd  Salem  limoctoncs.  lis  lower ooarM 
follows  the  trend  of  those  out-cropg. 
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enters  White  River  a  mile  below  Gosport.  Throughout  the  county  it 
has  a  wide.  Hat-floored  picturesque  inner  valley,  averaging  a  mile  In 
width,  the  sides  of  which  range  from  100  to  200  feet  in  height.  In  this 
valley  the  present  diminutive  creek  persists  in  keeping  to  the  southwest 
side.  The  slopes  of  the  valley  usually  range  somewhere  lietween  25**  and 
40°;  the  steeper  shipes  being  usually  on  the  south  side,  the  south  slopes  of 
Ellet's  hill  and  Mt.  Tabor  north  of  the  creek  being  the  only  examples 
to  the  contrary.  Rinmiing  the  valley  slopes  are  a  number  of  benches  of 
variable  widths,  as  has  been  previously  noted,  while  projecting  above  the 
alluvium  of  the  valley  are  hummocks  and  ridges,  "islands"  whose  content 
is  precisely  the  same  as  the  country  rock  on  either  side  of  the  valle3\ 
Beside  these,  tongues,  promontories  and  tied-on  ridges  project  into  tlie 
valley. 

This  stream  has  had  a  varied  history  as  has  been  already  roughly  out- 
lined. It  will  be  discussed  under  three  iieads,  Preglncial,  (Macial.  and 
Postglacial  history. 

Preolacial  History  of  Bean  Blossom  Creek, 

At  the  close  of  the  Mississlpplan  period,  or  later  in  preglacial  time. 
Bean  Blossom  Creek  incised  its  channel  to  a  depth  much  below  its  present 
level.  That  the  incision  was  made  in  preglacial  time  is  indicated  by  the 
following  facts:  (1)  The  old  valley  is  now  half  filled  with  debris  some 
of  which  is  glacial  in  origin.  (2)  Its  tributaries  to  the  north  as  well  as 
the  wind  gaps  due  to  preglacial  drainage  likewise  have  glacial  debris  in 
them.  (3)  The  glacier  which  crossed  the  northwestern  part  of  Monroe 
County  passed  over  and  filletl  the  creek,  as  is  evidenced  by  the  sand  and 
glacial  drift  left  in  its  valley.  That  the  channel  was  deeper  in  preglacial 
time  than  now  is  demonstrated  by  the  following  evidence:  Tlie  creek 
now  meanders  on  a  flat  floor  a  mile  in  width.  The  floor,  which  is  com- 
posed of  alluvium  for  the  most  part,  is  still  being  aggraded.  (2)  Wells 
dug  in  the  valley  floor  north  of  the  channel,  show  that  the  loose  material 
has  great  thickness.  Mr.  James  Hughes'  well,  at  his  home  on  the  road 
one  mile  east  of  Mt.  Tabor  nearly  in  the  center  of  the  southeast  <iuarter 
of  section  10,  is  05  feet  deep,  j^et  it  does  not  penetrate  the  entire  thickness 
of  the  valley  filling  at  that  place.  (S)  Many  of  the  meander-cut  slopes 
have  been  largely  buried  beneath  the  valley  tilling.  (4)  Many  of  the 
tributary  valleys,  such  as  Jack's  Defeat  Creek,  are  aggraded  for  some 
distance  up  stream. 
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Glacial  History  of  Bkan  Blossom  Creek. 

As  has  been  previously  stated  Bean  Blossom  Creek  was  laked  by  the 
ice-sheet  which  crossed  Its  lower  course.  At  the  time  of  its  laking  tliere 
were  deiwsited  In  Its  valley  the  deltas  together  with  the  loose  materials 
that  now  cover  the  benches  on  either  side.* 

Post-Glacial  History  of  Bean  Blossom  Creek. 

Since  glacial  time  Bean  Blossom  has  been  a  diminutive,  meandering 
rreek  In  a  broad,  tiat-flooi-ed  valley,  and  throughout  all  postglacial  time  it 
ha.s  persisted  in  ket»ping  to  the  south  or  west  side  of  Its  valley.  Evidently 
it  does  not  fit  its  present  valley.  Tills  fact  suggests  that  the  creek  has  not 
l)een  able,  on  account  of  Its  diminutive  size  and  the  lack  of  time,  to  do 
much  constructive  work  since  the  Ice  retreated.  It  is  now  at  grade  for 
ten  miles  al)ove  its  mouth  and  must  be  actually  aggrading  its  channel. 

We  quote  Prof.  Marsters  for  a  more  detailed  description  of  this 
topic.** 

"Since  the  close  of  the  laking  stage  Bean  Blossom  River  has  develoi)ed 
a  meandering  course  on  Its  broad  floor.  Only  in  the  narrowest  sections 
of  the  valley  has  it  succeeded  in  spreading  Its  meander  belt  across  the 
entire  floor.  For  the  most  part  it  keeps  to  the  west  or  .south  side  of  the 
valley,  and  yet  still  assumes  a  meandering  habit  for  considerable 
stretches.  In  oth?r  wonls,  the  stream  does  not  fit  the  present  dimensions 
of  the  broad  valley,  which,  accordingly,  must  have  been  brought  about  by 
other  cH)nditlon8  than  that  resulting  from  lateral  cutting,  by  a  mature 
stream.  Cross  sections  of  the  valley  at  its  broadest  places  reveal  a  slight 
curvature  of  surface  in  the  center  and  occasional  abandoned  meandering 
ciiannels.  This  slight  variation  from  a  plain  surface  suggests  flood  i)lain 
<^nstrnctlon.  Whether  this  constructive  work  antedates  the  glacial 
episode  of  Bean  Blossom  Is  not  certain,  but  It  would  seem  from  the  data 
at  hand,  that  the  present  postglacial  Bean  Blossom  has  not  had  tiiiu*  or 
the  ablhty  to  do  much  constructive  work  since  jdeistocene  time." 

Two  more  things  of  Interest  In  connection  with  Bean  Blossom  (^eek 
remain  to  be  explained.  They  are:  (1)  The  reason  for  the  channel  of  the 
<Teek  keeping  to  its  south  hank,  and  (2)  the  reason  why  the  slopes  on  the 
'*omh  si<le  of  the  valley  are  steeper  than  those  on  the  north. 


*^  Mftrsttr*.  loc.  cit.  for  further  disousBion  of  thi?  subject. 
'^Ue.  cit.  p.  236. 
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The  explanation  of  the  former  seems  to  be  that  the  branches  from 
the  north  can'ied  in  much  more  material  than  those  from  the  south.  The 
tributaries  from  the  north  are  more  numerous  and  larger  than  those  from 
the  south  and  carried  into  the  valley  great  quantities  of  glacial  material 
from  the  foot  of  the  ice-sheet  or  material  from  the  slopes  near  its  fool. 
This  caused  a  greater  accumulation  of  sediment  on  the  north  side  of 
the  valley,  and  the  deltas  thus  formed  drove  the  stream  to  the  south  side 
of  the  valley.  The  deltas  of  Buck  and  Wolf  creeks,  for  example,  extend 
nearly  across  the  valley  to  the  south  side.  Where  Mt.  Tabor,  or  Ellet's 
Hill,  protected  tlie  valley  from  glacial  or  upland  sediments  from  the  north, 
the  channel  finds  its  way  to  the  north  bluff.  To  sum  up,  it  seems  from  the 
foregoing  statements  that  the  creek  keeps  to  its  south  bluff  because  of 
accumulated  material  from  its  tributaries  in  the  north  side  of  the  valley. 

The  answer  to  the  other  question,  Why  are  the  valley  sloi)es  steeper 
south  of  Bean  Blossom  than  north  of  it?  seems  to  be  as  follows:  It  was 
observed  that  the  variation  in  the  slope  had  a  direct  relation  to  the  miuute- 
ness  of  dissection,  or  the  spacing  of  the  streams  crossing  it.  and  that  the 
closer  the  streams  are  to  each  other,  the  more  subdued  the  sloi*e.  As  a 
greater  number  of  streams  cross  the  valley  slope  on  the  north  side  of 
the  valley  we  find  the  more  subdued  slopes  on  that  side.  In  addition 
to  this  the  stream  occupying  the  south  side  of  the  valley  has  confined 
its  side-cutting  to  that  side  which  has  tended  to  keep  these  bluffs  steeper. 

Mineral  Uesoviues. 

The  principal  mineral  resources  are  rock,  sands  and  clays.  The  roclis 
liavlng  been  mentioned  as  to  use  and  value,  the  sands  and  clays  remain 
to  be  discussed. 

Sand. 

Tlie  sand  of  tlie  area  is  in  the  vicinity  of  Mt.  Tabor,  and  l)etween  that 
point  and  (iosport.  This  sand  is  very  fine  and  flour-like  and,  consequently, 
it  is  not  a  plastering  sand.  However,  it  is  a  good  quality  of  moulding 
sand  and  may  l)e  used  for  i)aving  purposes.  For  these  purposes  It  has 
been  satisfactorily  tried,  several  car  loads  being  used.  There  is.  besides 
detached  j)atclies.  a  conlinuors  sand  area  covering  several  square  lailes 
to  a  deptli  of  20  to  40  feet. 
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'     Clays. 

TLe  residual  clay  derived  from  the  breaking  down  of  tlie  Harrods- 
Ourg  limestone  is  Yevj  stiff  and  of  a  deep  red  color.  The  clay  resulting 
from  the  decomposition  of  the  Knobstone  shales  is  usually  blue  except 
on  weathered  sui-faces,  where  it  is  light  yellow.  All  the  other  clays  of 
the  region,  those  of  the  deltas  being  good  examples,  are  yellow. 

The  blue  clay  is  derived  from  the  blue  stone  and  shale  of  the  Knob- 
stone.  Only  three  patches  of  this  clay  were  noticed,  one  north  of  Bean 
Blossom  Creel?  near  the  Brown  County  line,  one  just  across  Honey  Creek 
on  the  road  east  of  Fleener,  the  other  in  the  delta  (bench)  south  of  Muddy 
Flat  Creek,  about  a  half  mile  south  of  Dolan.  There  are  probably  several 
other  patches  of  this  clay  in  the  area,  but  as  my  investigations  did  not 
have  reference  to  clays,  no  particular  search  was  made  for  them.  The 
clay  of  the  first  two  patches  mentioned  is  residual,  while  that  of  the  last 
is  probably  stream  wash  and  about  25  feet  deep.  On  being  burned  in  a 
kiln  it  burns  white.  The  foreman  of  the  tile  mill  at  Dolan  states  that  it 
is  a  good  potter's  clay.  In  burning  tile  the  blue  clay  is  mixed  with  equal 
parts  of  the  yellow  clay.    This  mixture  produces  a  tile  of  fair  quality. 

Both  the  delta  and  bench  formations  in  the  Bean  Blossom  Valley  are 
yellow  above  and  sometimes  down  to  a  depth  of  20  feet.  This  clay  is 
the  same  in  appearance  as  the  yellow  clay  at  Dolan  that  is  made  into 
tile.  It  is  the  opinion  of  the  writer  that  a  large  tile  and  brick  industry 
could  be  built  up  in  this  valley. 

Indiana  University,  December  31,  1903. 


Geolooy  of  the  Fort  Apache  Regiox,  Arizona. 

By  Albert  B.  Reagan. 

(By  title.) 
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What  is  the  Aob  o\f  the  Aubkey   Limestone  of  the  Rocky 

Mountains? 


By  Albert  B.  Reagan. 


The  Carboniferous  rocks  of  the  Rocky  Mountains  are  divided  litho- 
logieally  and  palaeontologically  Into  two  distinct  groups:  The  Red  WaU 
and  the  Aubrey  groups.  The  Red  WaU  is  divided  on  palaeontologlcal 
Kronnds  into  the  Upper  and  I^ower  Red  Wall,  and  the  Aul)rey  on  strati- 
graphical  and  lithological  grounds  into  the  I'pper  and  Lower  Aubrey. 
The  Upper  Aubrey  is  usually  called  the  Aubrey  Sandstone,  the  Lower 
Aubrey  the  Aubrey  I^imestone.  In  this  paper  it  is  the  writer's  purpose  to 
establish  the  ape  of  tlie  last  named  group. 

This  group  of  rocks  rests  conformably  upon  the  Upper  Red  Wall  and 
shows  conclusively  by  its  position  that  it  is  Palaeozoic.  Then  as  the 
Upper  Red  Wall  is  Coal  Measures  in  age  (see  paper  on  '^The  Fossils  of 
the  Upper  Red  Wall  Compared  with  those  of  the  Kansas  Coal  Measures*'), 
the  Aubrey  Limestone  must  be  either  Upper  Carlioniferous  or  Permian. 
Us  position  immediately  above  the  Red  Wall  suggests  the  former;  that  is, 
that  it  is  Upper  Carboniferous.  This  conclusion  is  attested  by  the  fossils 
identiiied  from  the  group.  They  are:  Seminula  argentia,  Prodnctus 
pnuct'itw,  Prodiwtiut  8emi-recticvlatu8t  Producim  coaUituM  (f),  a  Productus  closely 
nlUfd  to  if  ixotf  P,  portlockienus,  Spirifer  cameratttH,  BellerophoHf  Spirifer  Itn- 
eatuMf  EuomphaluH  pemodonus,  Avinctdopecten  ocridentalh  An'ncidojMTtm,  a  Hem- 
ipnmites  (Gilbert),  Mekella  slriata-coHtata,  etc. 

These  fossils  were  all  obtained  in  the  first  100  feet  of  the  Aubrey 
Limestone.  They  are  all  Upper  Carboniferous,  not  Permeo-Carbonlferous, 
in  age,  and  therefore  establish  the  age  of  the  rocks  in  whicli  they  are 
found  to  be  Upi>er  Carboniferous  beyond  a  doubt. 

Note.—  A  few  shells  {Pleiirophorus,  Schizodus,  and  Bnl'erella)  found  by 
Mr.  Gilbert  (U.  S.  Geographical  Surveys  west  of  the  100th  meridian,  vol. 
•"i,  page' 177)  in  the  topmost  layer  of  tlie  Aubrey  Limestone  suggests  the 
Permi-o-Carboniferous  of   the   Mississippi    Valley.     This   would   seem   to  I 

Imply  that  the  Aubrey  Sandstone  which  is  conformably  8Ui>erimi)osed  on  i 

the  Aubrey  Limestone  is  Permeo-Carl)oniferous  in  age.  ! 
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Some  Fossils  from  the  Lower  Aubrey  and  Upper  Ked  Wall 
Limestones  in  the  Vicinity  of  Fort  Apache,  Arizona. 


By  Albert  B.  Reagan. 

The  Fort  Apache  region.  Arizona,  is  the  home  of  the  White  Mountain 
Apache  Indians.  The  rv^^ion.  as  de8cril)ed  in  the  Xovemlier  number  of  the 
.American  Geolojfist  for  ll>0:i,  is  included  between  the  parallels  33°  l.V  and 
34*^  15',  and  the  meridians  1(19°  .'50'  and  111°.  In  this  region,  practically 
all  the  geological  ages  are  represented  from  the  Archwan  to  recent.  The 
Carboniferous  Age,  to  which  the  fossils  belong,  is  represented  i)y  the 
Aubrey  and  Ittnl  Wall  groups  of  io<ks.  Encli  of  these  groups  is  sepa- 
rated geologically  and  strati  graphically  into  two  divisions;  the  Aubrey 
into  the  I'pper  and  Louver  Aubrey,  and  the  Red  Wall  into  the  Upper  and 
Lower  Red  Wall.  The  fossils  were  collected  from  the  Upper  Red  Wall 
and  Lower  Aubrey  divisions.  Thc»se  from  each  division  were  collected 
separately,  and  their  exact  position  will  be  given  in  tlie  descrii)tion. 

FUSULINA  FISCHER  (1837). 
FI^SULIXA  SE(\VL1(\V. 

Plate,  Figs  1  a.  b. 

White's  description  (in  part):  Shell  varying  fn»m  terete  to  sul>glol>ose, 
assuming  all  Intermediate  fusiform  sbajies.  generally  somewhat  obtusely 
polntetl,  usually  having  the  appearance  of  being  slightly  twisted  at  tiie 
ends;  septal  furrows  moderately  distinct,  extending  in  more  or  less  direct 
lines  longitudinally,  but  are  a  little  detlected  just  at  the  ends;  centrifugal 
apertures  about  twice  as  high  as  the  thickness  of  the  cell-wall  covering 
them,  more  than  twice  as  broad  as  high,  and  of  nearly  uniform  slze^ 
throughout  the  whole  coll. 

The  locular  or  external  aperture  is  seldom  clearly  shown  upon  the 
fossils.  It  was  apparently  linear  the  full  length  of  the  shell  until  closed 
by  a  new  longltiullnal  septum  at  each  side,  leaving  only  a  new  centrifugal 
aperture  at  the  middle,  in  line  with  the  others.  A'olutlons  from  five  to 
eight;  septa  from  twenty  to  thirty  in  outer  volution;  septa  nearly  straight 
at  their  outer  or  external  edges,  but  laterally  undulating  at  their  Inner 
edges,  where  they  join  the  outer  surface  of  the  next  volution    within. 
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as  may  be  seen  In  specimens  that  have  had  a  part  of  their  outer  volution 
removed  by  weathering. 

Dimensions  very  variable. 

Position  and  Locality.— Strata  of  the  Upper  Red  Wall,  north  bank  of 
White  River,  twelve  miles  southwest  of  Fort  Apache,  Arizona.  A  few 
specimens  of  this  species  were  also  seen  at  several  other  places  In  the 
Fort  Apache  region  as  follows:  At  the  crossing  of  the  government  trail 
on  Carrlxo  Creek,  on  west  bank  of  Cibucu  Creek,  one  mile  north  of  U.  S. 
Indian  farmer's  residence,  and  on  the  east  edge  of  the  bluff  one  half 
mile  nortliwest  of  agent's  residence  at  White  River,  Arizona. 

CAMPHOPHYLLIT.M. 
[Milne-Edward8  and  Haime,  Brit.  Fou.  Corals,  PI.  LXVIII  (1850).] 

CAMPHOPHYLLUM  TORQUITM. 
Plate.  Figs.  2  a.  b,  o. 

Simple,  usually  large,  conical  to  subcylindrical  corallum.  which  in 
the  case  of  specimens  under  three  inches  in  length  is  usually  bent  or  geni- 
culated,  but  in  larger  specimens  is  nearly  straight.  Epltheca  thin,  with 
small  encircling  wrinkles  and  strong  imdulations  of  growth.  Calice  not 
seen.  Septa  very  numerous,  strictly  radial  in  arrangement,  extending 
about  two-thirds  the  distance  from  the  exterior  toward  the  center,  stout 
and  usually  straight  within  the  outer  vesicular  zone,  but  becoming  attenu- 
ated and  somewhat  curved  or  a  little  flexuous  In  crossing  the  vesicular 
area,  where  they  alternate  with  an  equal  number  of  very  short,  thin  ones. 
A'isceral  chamber  filled  with  numerous  imperfectly  developed  tabulae, 
which  pass  nearly  horizontally  across  the  cavity  with  a  more  or  less 
upward  arching.  A'esicular  dissepiments  highly  developed  in  the  periferal 
portion,  forming  numerous  obliquely  ascending  small  vesicles.  Entire 
length  unknown. 

Range  and  Distribution.— Red  Wall  Group,  Fort  Apache.  White  River. 
Salt  River,  Carrlxo  Creek  at  the  crossing  of  the  government  trail,  and 
on  Cibicu  Creek,  one  mile  north  of  the  U.  S.  Indian  farmer's  residence. 
Arizona. 
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ACERVULARIA  SebwelRjc. 

ACERVULARIA  DAVIDSOXl  Milm*-Edwnrd&  rtiid  Halnie. 
[Pal.  Foff.  del  Terr.  Pal.  P.  418.  PI.  9,  Fiffs.  4-4  b  (18-).]* 
Coral  romposlte.  astrii?iform  and  massive,  compcsed  of  unequally  sized, 
usually  five  or  six-sided  eorallites,  having;  l)otli  an  outer  and  an  interior, 
slightly  undulated  or  zigzag  wall.  The  outer  wall  is  thin;  the  inner  wall 
is  rarely  well  defined;  the  surface  sinks,  at  first  gi*adually  and  then 
abruptly,  to  form  the  cup,  the  diameter  of  which  Is  about  one-fifth  of  an 
inch.  The  bottom  of  the  tnu»  calice  is  flat  to  slightly  elevated.  The 
septa?  are  radially  arranged,  and  are  stout  and  finely  denticulate,  there 
being  al)out  seven  dentlculations  In  the  space  of  one  line.  They  are 
usually  al>out  forty-two  in  number,  and  for  the  most  part,  extend  into 
tlie  true  calice.  The  tabula*  are  abundant  In  the  central  area;  the  dis- 
^TpimentK  al>undant  in  the  periferal  zone.  The  diameter  of  the  larger 
corallltes  Is  about  one-half  Inch. 

This  species  Is  most  nearly  allied  to  A.  Profunda  Hall,  from  which  it 
is  distiugulshed  by  the  larger  size  of  the  corallltes,  the  greater  constancy 
in  the  size  of  the  calices,  the  less  number  and  less  conspicuous  deuticula- 
tion  of  the  septa,  and  In  the  zigzag  undulations  of  the  outer  walls. 

Range  and  Distribution.— Devonlon  formation,  on  the  government  trail, 
four  miles  east  of  Canyon  Creek.  Arizona;  on  the  John  Dazen  trail,  three- 
fourtlis  mile  southeast  ht  the  cliff  houses  near  Oak  Creek,  and  along  the 
rim  of  the  Ton  to  basin.  Arizona;  at  the  falls  of  the  Ohio  and  at  Sandusky, 
Ohio,  etc. 

CERIOCRIXUS? 
Plate.  Fig.  3. 

The  specimens  referred  to  this  genus  are  a  few  detached  plates  and 
are  insufficient  to  fully  Identify  even  the  genus. 

Tosition  and  Locality.— Upper  Red  Wall,  north  bank  of  AVhite  River 
Canyon,  twelve  miles  southwest  of  Fort  Apache,  Gila  County,  Arizona. 

ARCH.EOCIDARIS  McCoy. 

ARCH.KOCIDARIS. 
Plate.  Fig.  7. 
Tile  si)ecl mens  here  called  ArrhwnvUlariH  are  some  fragments.   They  are 
too  imperfect  for  Identification  of  the  species;  but,  tliough  much  worn, 
are  sufficient  to  identify  the  genus. 


^For  a  figure  of  the  fosiil  here  dewrribed  the  reader  is  referred  to  plate  XXX  of  the 
November  number  of  the  American  Geologist  for  1903. 
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rosition  and  Ix)callty.— Upper  Red  Wall,  north  side  of  While  River 
Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

FENESTELLA? 
Plate,  Fig.  4. 
Bryozoa;  reverse  side,  branches  ridged,  long  and  generally  straight; 
dissepiments  from  one-fourth  to  one-half  the  size  of  the  branches;  surface 
covered  with  a  porous  calcareous  covering. 

Position  and  Locality.— Upper  Red  Wall,  near  Fort  Apache.  Arizona. 

PUGXAX  HALL  (1803). 

rUGNAX   UTA. 
Plate,  Figs.  8  a,  b. 

Meek*s  description:  Shell  small,  more  or  less  variable  in  form,  often 
subtrigonial,  generally  wider  than  long,  more  or  less  giblnms;  front  trun- 
cated, or  sometimes  sinuous  in  outline;  anterior  lateral  margins  rounded 
in  outline;  posterior  lateral  margins  convex  or  nearly  straight  and  con- 
verging toward  the  Iwak  at  an  angle  of  from  90°  to  120°.  Dorsal  valve 
more  convex  than  the  other,  greatest  convexity  near  the  middle  or  between 
it  and  the  front,  which  has  a  broad,  rather  deep,  marginal  sinus  for  the 
reception  of  the  corresponding  projection  of  the  front  of  the  other  valve; 
mesial  fold  somewhat  flattened,  but  slightly  prominent,  and  rarely  trace- 
able back  of  the  middle  of  the  valve:  generally  composed  of  three  but 
sometimes  four— rarely  more-plications;  side  rounding  down  rapidly  on 
each  side  of  the  mesial  fold,  and  each  occupied  by  about  three  or  four 
plications:  beak  curving  strongly  beneath  that  of  the  other  valve;  interior 
with  a  faint  linear  mesial  ridge,  on  each  side  of  which  is  a  raised  curved 
line  enclosing  an  ovate  space,  occupied  by  the  abductor  muscular  impres- 
sions. A'entral  valve  distinctly  less  convex  than  the  other,  with  a  broad, 
shallow,  short  sinus,  occupied  by  about  two  or  three  plications:  anterior 
lateral  margins  on  each  side  of  sinus,  with  from  two  to  four  plications: 
beak  moderately  prominent,  and  more  or  less  arched,  rather  pointed: 
foramen  s)nall." 

Position  and  Locality.— Upper  Red  Wall,  north  bank  of  White  River, 
twelve  miles  southwest  of  Fort  Apache.  Arizona. 
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AMBROC.l^LIA  Hall   (18G0). 

AMBR0C.T:LIA  PLANOCONVEXA  Sluimard. 
Plate,  Figs.  9  a,  b.c. 

White's  description*:  "Shell  very  small;  breadth  varying  from  a  little 
more  to  a  little  less  than  the  length;  hinge-line  of  eonsideraWe  length, 
but  always  shorter  than  the  full  width  of  the  shell  in  front  of  it;  lateral 
and  front  borders  regularly  and  continuously  roimded. 

The  dorsal  valve  would  be  almost  circular  but  for  its  truncation  by 
the  hinge-line;  nearly  flat,  but  slightly  convex  at  the  umbo,  and  sometimes 
slightly  concave  at  the  front;  beak  minute,  not  prominent;  area  very 
narrow. 

Ventral  valve  capacious,  especially  its  posterior  portion,  which  extends 
much  behind  the  hinge-line,  and  ends  in  a  prominent  strongly  incurving 
pointed  Ijeak:  area  A-ery  narrow,  high,  concave,  mesial  sinus  absent,  but 
in  it.*i  place  there  is  usually  a  slight  flattening  at  the  front  and  sometimes 
an  indistinctly  impressed  line  is  to  be  seen  extending  from  beak  to  front. 

Surface  apparently  smooth,  but  under  a  lens  it  is  seen  to  be  finely 
granular,  the  apparent  granules  being  the  bases  of  minute  strife;  a  few 
concentric  lines  of  growth  are  observable  upon  both  valves." 

Position  and  Ix)cality.— Strata  of  the  Upper  Ked  Wall,  north  bank  of 
White  River  Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

RETICULARIA  McCoy  (1844). 

RETICULARIA  PERPLEXA. 
PlatQ.Figi.lOa^b. 

Shell  ordinary  size,  nearly  circular  in  outline;  breadth  a  little  more  and 
convexity  a  little  less  than  the  length;  hinge-line  shorter  than  the  full 
width  of  the  shell  In  front  of  it;  lateral  and  front  borders  regularly  and 
continuously  rounded;  cardinal  area  distinct,  arched,  and  moderately  high. 

Ventral  valve  convex,  extending  much  behind  the  hinge-line  in  a 
prominent,  strongly  Incurved  beak;  area  small:  mesial  sinus  absent,  but 
Jn  its  place  there  is  a  slight  flattening  at  the  front  and  three  indistinctly 
impressed  lines  are  to  be  seen  extending  from  front  to  beak.  This  flatten- 
ing gives  to  the  shell  a  slight  sinuosity. 


*Wliite, U.S.  Geog.  Surv.  W.  of  the  100th  meridian,  Vol.  IV,  P.  135, PI. 3. Figs.  10  a,  b,  c 
16- A. OF  SriENCR,  '03. 
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Dorsal  valve  circular  In  outline  except  where  truncated  by  the  biuge- 
llue;  re8:ularly  convex;  beak  less  prominent  than  that  of  the  other  valve, 
extending  bejond  the  hinj^e-line;  area  very  narrow. 

Surface  marked  by  very  numerous  almost  indistinct  radiating  costa* 
and  by  somewhat  strong  concentric  markings. 

Position  and  i^ocallty.— Upper  Red  Wall  Group,  north  bank  of  White 
Klver  Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

DIELUSMA  King  (185!)). 

DIELrSMA  HOUVIDIXES  (Morton). 
Plae,Fig.n. 

White's  description  (in  part)*:  Shell  ovate  or  elongate-ovate  in  outline: 
sides  behind  the  middle  laterally  compresseil.  Ventral  valve  stroupiy 
arcuate  from  front  to  lieak.  the  curvature  being  greatest  l)eiund  tiie 
middle,  rather  more  capacious  tlian  the  other  valve;  beak  prominent,  in- 
curved; foramen  moderately,  not  squarely,  truncating  the  beak,  Imt  olden- 
ing oldicjueiy  backward,  mesial  sinus  l)road,  and  more  or  less  distinct 
at  the  anterior  part  of  tlie  valve,  Imt  l»ecoming  ol^solete  at  or  beliind  tbe 
middle.  Dorsal  valve  generally  almost  straight  along  the  me<lian  line 
from  front  margin  to  a  little  behind  the  middle,  from  which  part  it  jreutl.v 
curves  to  the  l)eak;  gently  and  somewliat  uniformly  convex  from  side  to 
side,  without  a  mesial  fold. 

Surface  nearly  smooth;  shell  structure  finely  punctate. 

Position  and  Locality.— Upper  Red  Wall  Group.  Fort  Apache.  Arizona. 

SE.M INULA  McCoy  (1844). 
SEMIXULA  ARGEXTIA  Shepard. 
Plate,  Figs.  12  a,  b.c.e. 
Shell  varying  considerable  in  outline,  generally  subovate:  seldom  as 
wide  as  long,  usually  moderately  gibbous,  but  sometimes  old  shells  are 
much  inflated.     Ventral  valve  generally  a  little  more  capacious  than  tbe 
dorsal:  beak  rather  prominent,  incurved:  mesial  sinus  usually  not  very 
deep,  and  liecoming  obsolete  about  the  middle. 


^U.  S.  Oeog.  Surv.  W.  of  th«  100th  meridian,  Vol.  IV,  P.  144,  PI.  XI.  Figs.  10 a,b.  c. 
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Dorsal  valve  somewhat  uniformly  convex,  but  most  prominently  so 
near  the  umbo;  beak  small,  slightly  prominent,  mesial  fold  entirely  want- 
ing as  a  rule.  Surface  marked  by  faint  traces  of  radiating  strlie  and  by 
occasional  imbricating  lines  of  growth. 

Range  and  Distribution.— Upper  Red  Wall  group  and  Lower  Aubrey; 
Carrixo  Creek,  at  the  confluence  of  White  and  Black  rivers,  and  on  either 
side  of  White  River  in  Maricopa  County,  and  at  Fort  Apache  and  at 
Jemez.  Xew  Mexico,  White  River,  Arizona,  etc.  Common  throughout  the 
upper  carboniferous  of  America  and  in  England  and  India  in  the  suh- 
carlioniferous  also.    Its  range  also  extends  into  the  Permian. 


MYALINA  de  Konnick,  1H44. 

MYALINA? 
Plate,  Fig.  13. 

The  specimen  here  figured  in  outline  is  too  badly  crushed  to  warrant 
a  description,  but  is  obviously  a  member  of  the  genus  Myalina. 

Position  and  Locality.— Upper  strata  of  the  Upper  Red  Wall,  south 
side  of  White  River  Canyon,  one  mile  west  of  Fort  Apache,  Arizona. 

EUOMPHALUS  Sowliery  (1815). 

EUOMPHALT'S  PERNODOSUS  Meek  and  Worthen. 

Plate,  Figs.  14  a,  b,  c,  e 

White's  description*  (in  part):  **Shell  rather  al>ove  medium  size  when 
tuU  grown,  nearlj^  discoidal,  the  spire  being  only  very  slightly  elevated, 
ftnd  the  inner  portion  of  it  being  quite  flat,  or  evenly  depressed.  Test 
thick,  volutions  five  or  six,  the  upper  side  flattened  and  sloping  gently 
inward  to  the  distinct  suture,  outer  side  flattened,  convex,  under  side 
roimdiiig;  the  angles  formed  bj'  the  upper  and  outer  sides  constitute  a 
distinct  carina  which  Is  rugose  or  corrugated  upon  the  outer  volution; 
wpon  the  under  side  of  the  volutions  there  is  a  row  of  moderately  large, 
•  ounded  nodes,  separated  by  spaces  of  about  their  own  widtli,  those  of 
the  last  half  of  the  outer  volution  being  ol)solete;"  uml)ilicus  not  seen. 

^C.S.Geog.  Sorv.  W.  of  the  100th  meridian,  Vol.  IV,  P.  158,  PI.  12,  Figs.  2  a,  b.  c. 
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PLATE  EXPLANATION. 


Fig. 

3. 

Fig. 

4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig.    1.    Fusulina  secalica 

la.    A  Bpecimen  sliowing  the  septal  furrows  and  the  een- 
trifngal  aperture . 

1  b.    Some  weathered  specimeiiB. 

Fig.    2.    Oamphophylum  torqnom 

2  a.    Longitadinal  view  of  a  portion  of  a  coral. 
2  b.    Cross  section. 

2  c.    A  longitadinal  section  showing  tabular. 

Some  crinoid  plates 

Fenestella  ?  

?  Rliombopera  ? 

Hemeitrypa  ? 

Archgeocidaris  spines 

Pugnax  uta 

8  a.    Ventral  valve. 

8  b.     Dorsal  valve. 

Fig.    9.    AmbocaBlia  planoconvexa 

9  a.    Dorsal  view. 
9  b.    Ventral  view. 

9  c.     Side  view. 

Fig.  10.     Reticularia  ixjrplexa 

10  a.     Ventral  valve. 
10  b.     Dorsal  valve. 

Fig.  11.    Dielasma  bovidiues,  dorsal  view 

Fig.  12.    Seminula  argentia    

12  a.    Ventral  valve  showing  sinus. 

12  b,  f  and  g.     Dorsal  views. 

12  c.    Dorsal  view  of  a  young  specimen. 

12  e.     Side  vie'V^^ 

12  m.     An  old  specimen. 

Fig.  13.     Myalina  ?    Outline  only 

Fig.  14  a,  b,  c,  e.    Fragments  of  an  Euomphalus  pemodosus 

Fig.  16.     Productus  punctatus 

16  a.    A  portion  of  the  dorsal  valve. 

16  b.    Inside  of  dorsal  valve,  showing  muscular  impres- 
sions. 
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Position  and  Locality.— In  limentone  strata  at  top  of  the  lower  Aubrey 
group,  Aubrey  Cliff,  one  mile  northeast  of  White  River,  and  at  the  cross 
Ing  of  the  government  trail  on  Carrlxo  Creek,  Avhsona. 


CALAMARIiE. 

CALAMITES. 

CALAMITES  CANN.BP^ORMIS. 

Long,  slender,  tapering  reed-lilce  stem,  jointed  and  having  a  large  pith. 
Its  exterior  surface  is  finely  striated,  but  the  stria?  are  not  continuous, 
but  are  interrupted  at  the  joints  by  a  "break."  The  strlie  on  each  side 
of  said  **joint  break"  corresi>ond  to  each  other.  Each  stria  has  a  small 
pinhead-like  projection  on  It  near  its  upper  extremity.  The  bark  which 
was  left  in  the  cast  Is  about  1-132  of  an  Inch  in  thickness.  It  seemed 
to  be  fil)rous.  The  strh«  Impressions  and  the  grooves  between  the  stria? 
which  were  filled  with  the  i)ark  tissue  show  very  distinctly,  the  latter 
l)eing  ridges  on  the  Inside  of  the  bark,  the  former  depressions.  The 
leaves  were  strap-like  (?)  the  stem  Is  flattened  and  In  its  longer  diameter, 
three  feet  al»ove  the  ground  it  exceeded  five  Inches.  At  its  lower  end  the 
joints  grow  rapidly  smaller  and  shorter,  so  that  this  end  Is  conical,  but  so 
curved  as  to  represent  a  dog's  tearing  tooth.  From  these  lower  taperinjr 
Joints  came  out  the  small  roots  which  nourished  this  peculiar  tree  aiul 
which  were  still  found  imbedded  in  the  clayey  stratum  by  the  writer. 
The  top  of  the  stem  was  not  found  but  It  most  likely  was  cone-like. 

Habitat.— West  of  Ciblcu  Creek  and  one  mile  north  of  the  Phopulx- 
Fort  Apache  trail,  Arizona.  The  specimen  above  described  was  found  im- 
bedded in  a  shalcy  white  sandstone,  underlaid  with  a  thin  stratum  of  day. 
Into  which  the  lower  part  of  the  above-mentioned  tree  extended.  The 
location  Is  on  the  east  side  of  the  mesa  to  the  west  of  the  aforementioned 
Cibicu  Creek,  and  about  42  feet  below  Its  summit.* 


^Tbe  specimen  liere  described  was  fent  to  the  university  at  Albuquerqae,  N.  M.ttod  it 
now  in  the  collection  there. 


Digitized  by 


Google 


J 


2Vi 
The  Sun  or  Gunelpiya  Medicine  Disk. 


Ky  Albert  H.  Heaoan. 


This  disk  Is  used  as  a  last  resort  in  tlie  Apache  medicine  ceremonies. 
It  is  drawn  on  a  leveled,  sanded  spot  of  ground  some  sixteen  feet  in 
diameter.  The  materials  used  in  painting  the  figures  are  obtained  as 
follows:  The  green  is  ground  up  leaves;  the  red.  ground  up  sandstone; 
the  yellow  ground  up  limestone;  the  black,  powdered  charcoal.  The 
rings  separating  the  concentric  spaces  are  rainbow  circles.  The  central 
figure  is  the  sun,  and  the  squai^s  associated  with  the  sun  are  the  medicine 
blocks.  The  first  and  second  concentric  spa<*es  from  the  central  area 
represent  land;  the  space  in  which  the  frogs  are  swimming,  water;  and 
the  outer  concentric  space,  the  abode  of  the  gods. 

This  drawing  is  an  Apache  prayer  in  an  elaborate  form.  In  it  they 
have  all  the  gods  of  the  universe  represented,  and  on  the  mercy  of  these 
«ods  they  throw  the  patient.  As  has  been  stated  this  Is  a  last  resort. 
The  gods  can  either  make  the  sick  one  well  or  take  him  to  themselves, 
that  is,  to  the  Happy  Himtiug  Ground. 

When  this  drawing  is  completed,  which  is  always  at  about  four  o'clock 
in  the  afternoon  of  the  same  day  in  which  it  was  commenced,  the  patient 
ts  carried  and  place<l  on  the  <'entral  figure  with  face  toward  tlie  evening 
sun.  A  medicine  dancer  wearing  a  ghost  hat  then  enters  the  medicine 
circle,  and.  carrying  a  bowl  partly  filled  witn  water  in  one  hand,  he  takes 
a  piuch  of  dust  from  each  of  the  representative  figines  and  puts  it  into 
the  l)owl.  Having  completed  his  dust-gathering,  he  proceeds  to  the  sick 
one  and  daubs  him  all  over  with  the  muddied  water.  This  l)eing  com- 
pleted, he  sends  a  hissing  breath  througli  his  hands,  thus  expelling  sick 
to  the  four  quarters  of  the  earth.  He  then  leaves  the  medicine  circle  and 
Kullops  off  into  obscurity.  When  he  has  departed  the  chief  medicine  man. 
after  sprinkling  the  patient  with  cattail  flag  pollen  as  he  prays  to  the 
jrods.  takes  up  the  bowl  of  muddied  water  left  by  the  ghost  dancer,  and 
daubs  the  patient  as  the  ghost  dancer  had  daubed  him  before,  while  those 
|)resent  chant  a  medicine  song  to  the  gods.  Wlien  he  has  completed  his 
task,  the  oldest  woman  present  takes  the  muddied  l)owl  and  continues  tlie 
daubing  process.     Her  act  completes  the  ceremony.     The  sick  one  is  then 
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canied  from  the  scene  and  all  who  wish,  gather  dust  from  the  repre- 
sentatives of  the  gods  and  put  It  into  some  containing  receptacle,  usually 
a  tobacco  sack.  The  dust  gathering  being  completed,  the  meilleine  disk 
is  at  once  obliterated.  It  must  be  made,  used,  and  destroyed  in  a  day. 
On  the  night  following  the  (Junelpiya  medicine  disk  performances,  the 
ghost  dance  is  given  for  the  l>enefit  of  the  sick  one.  The  next  day  the 
patient  usually  dies. 


The  Sun  or  (iunelpiya  Medicine  Disk. 
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The  Fossils  of  thb  Red  Wall  Compared  witu  Thosb  of  the 
Kansas  Coal  Measures. 


By  Albert  B.  Keaoan. 


For  the  purpose  of  definitely  doterniining  the  age  of  the  tipper  half  of 
the  Red  Wall  limestone  of  the  Rocky  Mountains  the  writer  has  prepared 
the  following  tabulated  comparison  of  the  fossils  of  that  series  of  rocks 
with  those  of  the  Kansas  Coal  Measures.  The  Kansas  fossils  were  taken 
from  Dr.  J.  W.  Beede's  Carboniferous  Invertebrates  of  Kansas  (Univ. 
GeoL  Surv.  of  Kansas,  vol.  YI,  pp.  1-187,  plates  1-22).  Some  of  the  Upper 
Red  Wall  fossils  were  identified  by  Prof.  Meek  (see  Gilbert*s  Report,  U.  S, 
Geog.  Surv.  w.  of  the  lOOth  meridian,  vol.  Ill,  p.  178);  some  by  Prof. 
White  (see  White's  Report  in  vol.  IV,  U.  S.  Geog.  Surv.  w.  of  the  lOOth 
meridian);  the  others  by  the  writer,  under  the  direction  of  Dr.  Beede  of 
the  University  of  Indiana.  The  fossils  identified  by  Meek  are  marked 
(1),  those  by  WTiite  (2). 


RED  wall  fossils. 

Fnsidina  secalica. 
Oamphophyllam  torqunm. 


Archseocidaris    ? 
Archaeocidaris  tndifer.^ 
Derbya     ? 
DePbya  crassa. 


Iterbya  Kuoknk. 
I>erbya  affiuis. 

Ohonetes  mesolobos.  > 


KANSAS  FOSSILS. 

Fusalina  secalica. 
Anolopra  anna. 
Camphophyllum  torquum. 
Limopteria  alata. 
Trachypora  anstini. 
Archaeocidaris  agassiz. 
Archseocidaris  tudifer. 
Derbya  beunetti. 
Derbya  crassa. 
Derbya  cymbula. 
Derbya  biloba. 
Derbya  Kuoknk. 

Ohonetes  granulifer. 
Chonetes  mesolobns. 
Chonetes  glabcr. 
Chonetes  veruemlianusw 
Productns  pertenins. 
Prodnctus  symmetricus. 
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Productns  nebrascensis 
Porductus  costatus.  ^   ^ 

Productus  semi-reticnlatoB.  ^ 
Productns  pratteuianns.  * 
Productus.     ? 

Productus,  like  P.  portlockienus. 
Reticularia  perplexa. 
Ambocoelia  plauocouvesa. 
Spirifera  keutuckensis. 
Hemipronites  crinistria. 
Hemipronites  crassus.' 
Spirifer  cameratns. 

Pngnax  uta. 

Meekella  striatacostata. 


Aviuculopecteu  iuterlineatus.  *  ^ 
Avinculopecten  occidentalis. 


Aviuculopecteu     ? 
Mouoteria  mariam. ' 
Myaliua  sp. 
Myalina  (?)  swallovi. ' 
Nuculana  (?). 
Scliizodus  (?)'  sp. 

Rliombopora  sp. 
Feuestella  shumardi. ' 
Fenestella'sp. 
Polypora  stragulata.  * 
Glauconome  uereides. 
Syuocladia  biseralis. 


Productus  uebrascensis. 
Productus  costatus. 
Productus  longispiuus. 
Productus  semi -ret  iculatus. 
Productus  cora. 
Productus  sp.* 

Reticularia  perplexa. 
Amboca>lia  planoconvesa. 
Spiriferiua  kentuckyensis.* 


Spirifer  cameratus. 
Entelet<38  liemiplicata. 
Puguax  uta. 
Puguax  rockymontana 
Meekella  striatacostata. 
Aviuculopecteu  hertzeri. 
Aviuculopecteu  providencensis. 
Avinculopecten  sculptilis. 
Aviuculopecteu  iuterliueatus. 
Aviuculopecteu  occideutalis. 
Aviuculopecteu  carbouiferus. 
Aviuculopecteu  McCoy i. 
Aviuculopecteu  germauus. 
Avinculopecten  sp.* 
Limopteria  mariam. 
Myaliua  sp. 
Myaliua  swallovi. 
Nuculaua  bellistriata. 
Scliizodus  wlieeleri. 
Scliizodus  liari. 

Rhombo])ora  lepidodeudroides. 
Fenestella  shumardi. 
Feuestella  sp. 
Polypora  sp. 
Pinnatopora  tenuilineata. 
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Pifitnlipora  nodnlifera. 

Modiola(?)     ? 

Hnrchisonia  sp. 

Platysomus'  sp. 

Phillipsia^  sp. 
Nantilns  occideutalis. 
Snomphalns  (like  E.  nodosus).' 
Ehiomplialos  pemodosus. 
Macrocheilns^  sp. 
Pleurotomeria^  sp. 

Bellerophon  crassus. 
Dielasma  bovidines. 
Seminnla  argent  ia. 


Fistnipora  uodulifera. 
Modiola  salbelliptica. 
MurchisoDia  sp. 

Phillipsia  sp.* 
Nantilns  planovolvis. 
Enomphalus  sp.* 
Enomplialus  pemodosus.* 

Pleurotomeria  tabulata. 
Plenrotomeria  sp. 
Bellerophon  crassus. 
Dielisma  bovidines. 
Seminnla  argent ia. 


Of  the  36  genera  of  the  Upper  Red  Wall  tabulated  above,  32  are  repre* 
sented  In  the  fossils  of  the  Kansas  Coal  Measures,  and  of  the  32  species 
identified  26  are  Identical.  The  tabulated  comparison,  therefore,  deter- 
mines the  age  of  the  Upper  Red  Wall  of  Arizona  to  be  practically  the 
same  as  that  of  the  Kansas  Coal  Measures. 


NoTB.— The  species  and  genera  marked  (^)  were  taken  from  Balletin  211  of  the  U.  S. 
(Geological  Sarvey.  Some  of  the  other  Kansas  species  (not  marked)  were  taken  from  Dr. 
Beede's  Report,  Kansas  University  Science  Bulletin,  Vol.  I,  No.  7,  September,  1902. 
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NOTICE. 


Owing  to  the  limitations  of  the  appropriation  and  the  length 
of  the  pai)er,  it  was  found  necessary  to  defer  until  1904  the 
publication  of  the  paper  described  below  : 


EcoLO(JiCAL  Notes  on  the  Birds  Occurring  Within  a  Radius 
OF  Five  Miles  of  the  Indiana  University  Campus. 


By  Waldo  Lee  McAtee. 


With  Photograpliic  Illustrations  by  Clarence  Guy  Littell. 
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AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OP  THE  INDIANA  ACADEMY  OF  SCIENCE. 

[Approved  March  11, 1895.] 

Whebeas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  In  Its  constitution  a  "*™  ** 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  Investigation 
are  borne  by  the  State;  and, 

Whekeas,  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it,  have  very  great  educational,  industrial 
and  economic  value,  and  should  be  preserved  in  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  makes  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  Intellectual,  scien- 
tific and  agricultural  Improvement;  therefore. 

Section  1.  Be  it  enacted  bp  the  General  Assembly  of  the  p  , ,.  ..  - 
&taie  of  Indiana^  That  hereafter  the  annual  reports  of  the  the  Reporta  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  ^*ademy^of 
with  the  report  for  the  year  1894,  Including  all  papers  of  Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
sbaH  be  published  by  and  under  the  direction  of  the  Commissioners 
of  Public   Printing  and  Binding. 

Sec.  2.     Said  reports  shall  be  edited  and  prepared  for 

publication  without  expense  to  the  State,  by  a   corps  of    Editing 

Reports, 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,  who  shall  not,  by  reason  of  such  services,  have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding. 

paper,  typography  and  manner  and  extent  of  illustration  of 

Number  of 
such  reports,  shall  be  determined  by  the  editors,  subject    printed 

to  the  npprovnl  of  the  Commissioners  of  Public  Printing    R«Porti. 

and  Stationery.    Not  less  than  1,500  nor  more  than  3,000  copies  of  each 
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of  said  reports  shall  be  published,  the  size  of  the  edition  within  said 
limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  the 
Commissioners  of  Public  Printing  and  Stationery:     Provided,  That  not 
to  exceed  six  hundred  dollars  ($G00)  shall  be  expended  for 
^^^  '^*  such  publication  in  any  one  year,  and  not  to  extend  beyond 

1896:    Providedy  That  no  sums  shall  be  deemed  to  be  appropriated  for 
the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

DlBpoiition         ^f  g^i^  reports  shall  be  placed  in  the  custody  of  the  State 
of  Reporta. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  pub- 
lic library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  in  the  State  having 
a  library,  which  shall  make  application  therefor,  and  one  copy  to  such 
other  institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
it  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonging  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  he  shall  also  equip  the  same  with  the  necessary  shelving 
and  furniture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Bmeriency.  ^^^  immediate  taking  effect  of  this  act,  and  it  shall  there- 
fore take  effect  and  be  in  force  from  and  after  its  passage. 
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AN   ACT   FOR  THE  PROTECTION    OF    BIRDS.    THEIR   NESTS 

AND  EGGS. 

FApproved  March  5,1891.] 

Section  1.    Be  it  enacted  by  the  General  Assembly  of  the 
>^tat€  of  Indiana,  That  it  shall  be  unlawful  for  any  person  '* 

to  kill  any  wild  bird  other  than  a  game  bird,  or  purchase,  offer  for  sale 
any  such  wild  bird  after  it  has  been  killed,  or  to  destroy  the  nests  or 
the  eggs  of  any  wild  bird. 

Sec.  2.  For  the  purpose  of  this  act  the  following  shall 
be  considered  game  birds:  the  Anatidae,  commonly  called  ^^•B'"  '• 
swans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallidie,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolse,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock  and  sand- 
pipers, tattlers  and  curlews;  the  Gallinse,  commonly  known  as  wild 
turkeys,  grouse,  prairie  chickens,  quail,  and  pheasants,  all  of  which  are 
not  Intended  to  be  affected  by  this  act. 

Sec.  3.    Any  person  violating  the  provisions  of  Section 
1  of  this  act  shall,  upon  conviction,  be  fined  in  a  sum  not      *°* 
less  than  ten  nor  more  than  fifty  dollars,  to  which  may  be  added  Im- 
prisonment for  not  less  than  five  days  nor  more  than  thirty  days. 

Sec.  4.    Sections  1  and  2  of  this  act  shall  not  apply  to 
any  person  holding  a  permit  giving  the  right  to  take  birds    ^®'"*'^*- 
or  their  nests  and  eggs  for  scientific  purposes,  as  provided  in  Section 
5  of  this  act 

Sec.  5.     Permits   may    be  granted   by    the   Executive    p^m^g^o 

Board  of  the  Indiana  Academy  of  Science  to  any  properly    Science. 

accredited  person,  permitting  the  holder  thereof  to  collect  birds,  their 

nests  or  eggs  for  strictly  scientific  purposes.     In  order  to  obtain  such 

permit  the  applicant  for  the  same  must  present  to  said  Board  written 

testimonials  from  two  well-known  scientific  men  certifying  to  the  good 

character  and  fitness  of  said  applicant  to  be  entrusted  with  such  privilege, 

wid  pay  to  said  Board   one  dollar   to  defray   the   necessary   expenses 

attending  the  gran^ng  of  such  permit,  and  must  file  with 

said  Board  a  properly  executed  bond  In  the  sum  of  two 

hmidred  dollars,  signed  by  at  least  two  responsible  citizens  of  the  State 

as  snreties.    The  bond  shall  be  forfeited  to  the  State  and 

..  Bond 

tne  permit  become  void  upon  proof  that  the  holder  of      forftited. 
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such  permit  has  killed  any  bird  or  talcen  the  nests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  in  this  section,  and  shall  farther 
be  subject  for  each  offense  to  the  penalties  provided  in  this  act. 

Sec.  6.  The  permits  authorized  by  this  act  shall  be 
wo  ytarB.  j^^  force  for  two  years  only  from  the  date  of  their  issue, 

and  shall  not  be  transferable. 

Sec.  7.  The  English  or  European  House  Sparrow 
ir  8  0  prey,  (pagger  domesticus),  crows,  hawks,  and  other  birds  of  prey 
are  not  included  among  the  birds  protected  by  this  act. 

Sec.  8.  All  acts  or  parts  of  acts  heretofore  passed  in 
Act8  repea  e  .     qq^^qiq^  ^.|tij  t^g  provisions  of  this  act  are  hereby  repealed. 

Sec.  9.  An  emergency  is  declared  to  exist  for  the  im- 
Bmerftncy.  mediate  taking  effect  of  this  act,  therefore  the  same  shall 
be  in  force  and  effect  from  and  after  its  passage. 
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OFFICERS— 1904-1905. 


PRESIDENT, 

JOHN  S.  WRIGHT. 

VICE-PRESIDENT, 

ROBERT  HESSLER. 

SECRETARY, 

LYNN  B.  Mcmullen. 

ASSISTANT  SECRETARY, 

J.  H.  RANSOM. 

PRESS  SECRETARY, 

G.  A.  ABBOTT. 

TREASURER, 

WILLLVM  A.  McBETH. 


EXECUTIVE  COMMITTEE. 


John  S.  Wright, 
Robert  Hessler, 
Lynn  B.  McMullen, 
J.  H.  Ransom, 
G.  A.  Abbott, 
William  A.  McBeth, 
Carl  L.  Mees, 
Willis  S.  Blatchley, 
Harvey  W.  Wiley, 


M.  B.  Thomas, 
D.  W.  Dennis, 

C.  H.  ElGENMANN, 

C.  A.  Waldo, 
Thomas  Gray, 
Stanley  Coulter, 
Amos  W.  Butler, 
W.  A.  Noye-, 


J.  C.  Arthur, 
J.  L.  Campbell,* 
O.  P.  Hay, 
T.  C.  Mendenhall, 
John  C.  Branner, 
J.  P.  D.  John, 
John  M.  Coulter, 
David  S.  Jordan. 


CURATORS. 

BOTANY J.  C.  Arthur. 

ICHTHYOLOGY . .   C.  H.  Eigenmann. 

HERPETOLOGY  ) 

MAMMALOGY      [ Amos  W.  Butler. 

ORNITHOLOGY   ) 

ENTOMOLOGY W.  S.  Blatchley. 

'^Deceased. 
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COMMITTEES,  1904-1905. 


Lynn  B.  McMullen, 
J.  H.  Ransom, 
J.  O.  Arthur, 

Thomas  Gray, 


PROGRAM. 
John  S.  Wright, 

MEMBERSHIP. 
R.  L.  Lyons, 

NOMINATIONS. 
A.  S.  Hathaway, 


A.  L.  Foley. 


W.  A.  MoBeth. 


W.  J.  Moenkhaus. 


AUDITING. 
STATE  LIBRARY. 

A.  J.  BlQNBY, 


A.  J.  BiGNEY. 


O.  L.  Kelso. 


John  S.  Wright, 

LEGISLATION  FOR  THE  RESTRICTION  OF  WEEDS. 
M.  B.  Thomas,  D.  M.  Mottibr,  O.  O.  Deam. 

PROPAGATION  AND  PROTECTION  OF  GAME  AND  FISH. 
C.  H.  Eigenmann,  a.  W.  Butler,  Glenn  Culbbrtson. 

EDITOR. 
Donaldson  Bodine,  Wabash  College,  Crawfordsrille. 

DIRECTORS  OF  BIOLOGICAL  SURVEY. 


C.  H.  Eigenmann, 
Stanley  Coulter, 


Charles  R.  Dryer, 


M.  B.  Thomas, 
J.  C.  Arthur. 


RELATIONS  OF  THE  ACADEMY  TO  THE  STATE. 

C.  A.  Waldo,  William  Watson  Woollen,  R.  W.  McBride, 

G.  W.  Benton. 

GRANTING  PERMITS  FOR  COLLECTING  BIRDS  AND  FISHES. 
A.  W.  Butler,  D.  W.  Dennis,  W.  J.  Moenkhaus. 

DISTRIBUTION  OF  THE  PROCEEDINGS. 

THOBfAS  Gray,  L.  J.  Rettger,  John  S.  Wright, 

Donaldson  Bodine,  H.  L.  Bruner. 
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John  Lyle  Campbeijl. 

Born,  Salem,  Indiana,  October  13,  1827. 
Died,  Crawfordsville,  Indiana,  September  7,  1904. 


President  Indiana  Academy  Science,  1891-1892. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and*  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  Intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riches  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  the  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of 
the  several  departments  of  the  State,  through  the  Governor,  act  through 
its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
investigation  within  its  province  as  stated.  The  necessary  expenses 
incurred  in  the  prosecution  of  such  investigation  are  to  be  borne  by 
the  State;  no  p^uniary  g:ain  is  to  come  to  the  Academy  for  its  advice 
or  direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fellows, 
fellows,  non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work, 
or  in  original  research  in  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  members  may  be  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy; 
they  shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars. 
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and  thereafter  an  annual  fee  of  one  dollar.  Any  person  who  shall 
at  one  time  contribute  fifty  dollars  to  the  funds  of  this  Academy 
may  be  elected  a  life  member  of  the  Academy,  free  of  assessment. 
Non-resident  members  may  be  elected  from  those  who  have  been  active 
members  but  who  have  removed  from  the  State.  In  any  case,  a  three- 
fourths  vote  of  the  members  present  shall  elect  to  membership.  Appli- 
cations for  membership  in  any  of  the  foregoing  classes  shall  be  referred 
to  a  committee  on  application  for  membership,  who  shall  consider  such 
application  and  report  to  the  Academy   before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  In  scientific  work, 
who  have  recognized  standing  as  scientific  men,  and  who  have  been 
members  of  the  Academy  at  least  one  year,  may  be  recommended  for 
nomination  for  election  as  fellows  by  three  fellows  or  members  per- 
sonally acquainted  with  their  work  and  character.  Of  members  so 
nominated  a  number  not  exceeding  five  In  one  year  may,  on  recom- 
mendation of  the  Executive  Committee,  be  elected  as  fellows.  At  the 
meeting  at  which  this  is  adopted,  the  members  of  the  Executive  Com- 
mittee for  1894  and  fifteen  others  shall  be  elected  fellows,  and  those 
now  honorary  members  shall  become  honorary  fellows.  Honorary  fel- 
lows may  be  elected  on  account  of  special  prominence  in  science,  on 
the  written  recommendation  of  two  members  of  the  Academy.  In 
any  case  a  three-fourths  vote  of  the  members  present  shall  elect. 


ARTICLE  III. 

Section  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  ofllce  one  year.  They  shall 
consist  of  a  President,  Vice-President,  Secretary,  Assistant  Secretary. 
Press  Secretary,  and  Treasurer,  who  shall  perform  the  duties  usually 
pertaining  to  their  respective  offices  and  in  addition,  with  the  ex-Presl- 
dents  of  the  Academy,  shall  constitute  an  Executive  Committee.  The 
President  shall,  at  each  annual  meeting,  appoint  two  members  to  be 
a  committee  w^hlch  shall  prepare  the  programs  and  have  charge  of  the 
arrangements  for  all  meetmgs  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless    otherwise   ordered    by   the    Executive   Committee.      There  shall 
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also  be  a  summer  meriting  at  such  time  and  place  as  may  be  decided 
upon  by  the  Executive  Committee.  Other  meetings  may  be  called  at 
the  discretion  of  the  Executive  Committee.  The  past  Presidents,  together 
with  the  officers  and  Executive  Committee,  shall  constitute  the  Council 
of  the  Academy,  and  represent  It  in  the  transaction  of  any  necessary 
business  not  specially  provided  for  In  this  constitution.  In  the  Interim 
between  general  meetings. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at 
least  one  year's  standing.  No  question  of  amendment  shall  be  decided 
on  the  day  of  Its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned 
to  a  curator,  whose  duty  It  shall  be,  with  the  assistance  of  the  other 
members  Interested  In  the  same  department,  to  endeavor  to  advance 
knowledge  in  that  particular  department.  Each  curator  shall  report 
at  such  time  and  place  as  the  Academy  shall  direct  These  reports 
shall  Include  a  brief  summary  of  the  progress  of  the  department  during 
the  year  preceding  the  presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  the  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
fifteen  days  before  such  meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  the  Secretary. 

G.  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  notified  of  their  arrearage  by  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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MEMBERS. 


FELLOWS. 

R.  J.  Aley *1898 Bloomington. 

Frank  M.  Andrews 1904 Bloomington. 

J.  C.  Arthnr 1893 Lafayette. 

George  W.  Benton 1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Donaldson  Bodine 1899 Crawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bniner 1899  Irvington. 

Severance  Barrage 1898 Lafayette. 

A.  W.  Butler 1893 Indianapolis. 

J.  L.  Campbell** 1893 Crawfordsville. 

Mel.  T.  Cook 1902 Santiago,  Cuba. 

John  M.  Coulter 1893 Chicago,  111. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1896 Richmond. 

C.  R.  Dryer 1897 Terre  Haute. 

C.  H.  Eigenmanu 1893 Bloomington. 

Percy  Norton  Evans 1901 West  Lafayette. 

A.  L.  Foley 1897 Bloomington. 

Katherine  E.  Golden 1895 Lafayette. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1896 Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hessler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Edwin  S.  Johannott 1904 Terre  Haute. 

Arthur  Kendrick 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

W.  A.  MoBeth 1904 Terre  Haute. 


'Date  of  election. 
•* '^'Deceased. 
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V.  F.  Mareters 1893 Bloomington. 


C.L.Mee8 1894. 

J.  A.  Miller 1904 

W.  J.  Moenkliaus 1901 . 

Joseph  Moore *1896 

D.  M.  Mottier 1893. 

J.  P.  Naylor 1903. 

W.  A.Noye8 1893. 

J.  H.  Ransom 1902. 

L.  J.  Rettger 1896 . 

J.  T.  Scovell 1894. 

Alex  Smith 1893. 

W.  E.  Stone 1893 

Joseph  Swain 1898. 

M.  B.Thomas 

0.  A.  Waldo 

F.M.Webster 1894. 

Jacob  Westlund 1904. 

H.  W.  Wiley 1896 , 

Johns.  Wright 1894. 


.Terre  Haute. 
.  Bloomington. 
.Bloomington. 

Riclmiond. 
.  Bloomington. 

Greeucastle. 

Washington,  D. 
.Lafayette. 
.Terre  Haute. 
.Terre  Haute. 

Chicago,  111. 
.  Lafayette. 
.  Swart hmore,  Pa. 
.  Crawfordsville. 

Lafayette. 

Champaign,  111. 
.Lafayette. 
.Washington,  D. 
.  Indianapolis. 


NON-RESIDENT  MEMBERS. 

George  H.  Ashley Charleston,  S.  O. 

M.  A.  Brannon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  University,  Cal. 

A.  Wilmer  DuflP Worcester,  Mass. 

B.  W.  Everman Washington,  D.  C. 

Charles  H.  Gilbert Stanford  University,  Cal. 

C.  W.  Green Stanford  University,  Cal. 

C.  W.  Hargitt Syracuse,  N.  Y. 

0.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Cal. 

0.  P.  Jenkins Stanford  University,  Cal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley Tufts  College,  Mass. 

*Date  of  election. 
2— A.  OF  Sciisci,  '04. 
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D.  T.  MacDougal Bronx  Park,  New  YorkCity. 

T.  C.  Mendenhall Worcester,  Mass. 

Alfred  Springer Cincinnati,  Ohio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Ernest  Walker Clemson  College.  S.  C. 


ACTIVE  MEMBERS. 

Greorge  Abbott Indianapolis. 

Greorge  C.  Ashman Frankfort. 

Edward  Ayres Lafayette. 

Edward  Hugh  Bangs Indianai)olis. 

Walter  D.  Baker Indianapolis. 

Arthur  M.  Banta Franklin. 

J.  W.  Beede Bloomington. 

William  N.  Blanchard Qreencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Charles  S.  Bond Richmond. 

Fred.  J.  Breeze Delphi. 

E.  M.  Bruce Weston,  Oregon. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Chansler Bicknell. 

Otto  O.  Clayton Greneva. 

Howard  W.  Clark Cliicago,  111. 

George  Clements Crawfordsville. 

Charles  Clickener    Silverwood,  R.  D.  No.  1. 

U.  O.  Cox Mankato,  Minn. 

William  Clifford  Cox Columbus. 

J.  A.  Cragwall Crawfordsville. 

Albert  B.  Crow Charleston,  111. 

M.  E.  Crowell Franklin. 

Edward  Roscoe  Cumings Bloomington. 

Alida  M.  Cunningham Alexandria. 

Lorenzo  E.  Daniels Indianapolis. 

H.  J.  Davidson Baltimore,  Md. 

Charles  C.  Deam Bluffton. 
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Blartha  Doan Westfield. 

J.  P.  Dolan  Syracuse. 

Herman  B.  Domer Lafayette. 

Hans  Dnden Indianapolis. 

Prank  R.  Eldred Indianapolis. 

M.  N.  Elrod Columbus. 

Samuel  G.  Evans Evansville. 

Carlton  G.  Ferris    Big  Rapids,  Mich. 

E.  M.  Fisher  Urmeyville. 

Wilbur  A.  Fiske Richmond. 

W.  B.  Fletcher Indianapolis. 

Anstin  Funk New  Albany. 

John  D.  Gabel Moutpelier. 

Charles  W.  Garrett Logansport. 

Robert  G.  Gillum Terre  Haute. 

Vernon  Gould Rochester. 

Walter  L.  Halm Bascom. 

Victor  Hendricks Indianapolis. 

Mary  A.  Hickman Greencastle. 

John  E.  Higdon Indianapolis. 

Frank  R.  Higgins Terre  Haute. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

J.  D.  Hoffman Lafayette. 

Allen  D.  Hole      Richmond. 

Lucius  M.  Hubbard South  Bend. 

John  N.  Hurty Indianapolis. 

C.  P.  Jackson. Greencastle. 

Alex.  Johnson Ft.  Wayne. 

Ernest  E.  Jones Kokomo. 

Wm.  J.  Jones,  Jr West  Lafayette. 

Chancey  Juday Boulder,  Colo. 

0.  L.  Kelso Terre  Haute. 

NortonA.  Kent Crawfordsville. 

Charles  T.  Knipp Champaign,  111. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Riclmiond. 

V.  H.  Lockwood IndianapoliB. 
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Robert  Wesley  McBride Indianapolis. 

Ronsseau  McClellan     Indianapolis. 

Richard  C.  McOlaskey Terre  Haate. 

Lynn  B.  McMuUen Indianapolis. 

Edward  G.  Mahin West  Lafayette. 

James  E.  Manchester Vincennes. 

Olark  Mick  Indianapolis. 

W.  G.  Middleton Richmond. 

H.  T.  Montgomery South  Bend. 

Walter  P.  Morgan Terre  Hante, 

Fred  Mutchler  Terre  Hante. 

Charles  E.  Newlin Irvington. 

John  Newlin  West  Lafayette. 

John  F.  Newsom Stanford  University,  Cal 

R.W.Noble    Chicago,  111. 

D.  A.  Owen    Franklin. 

RoUo  J.  Peirce Indianapolis. 

Ralph  B.  Polk Greenwood. 

James  A.  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Rolla  R.  Ramsey Bloomington. 

Ryland  RatliflP Danville. 

Albert  B.  Reagan Marietta,  Wash. 

Allen  J.  Reynolds Peru. 

Giles  E.  Ripley Decorah,  Iowa. 

George  L.  Roberts Greensburg. 

D.  A.  Rothrock Bloomington. 

John  F.  Schnaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

John  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

J.  R.  Slonaker Madison,  Wis. 

C.  Piper  Smith Leland  Stanford,  Cal. 

Retta  E.  Spears Elkliart. 

J.  M.  Stoddard Indianapolis. 

Charles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 
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William  B.  Streeter Indianapolis. 

Prank  B.  Taylor Ft.  Wayne. 

J.  P.  Thompson Richmond. 

C.  H.  Underwood Indianapolis. 

A.  L.  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Goshen. 

A.  B.  Ulrey North  Manchester. 

W.  B.  Van  Gorder Worthington. 

Arthur  C.  Veatch Rockport. 

H.  S.  Voorhees ! Ft.  Wayne. 

J.  H.  Voris Huntington. 

Frank  B.  Wade Indianapolis. 

Daniel  T.  Weir    Indianapolis. 

B.  C.  Waldemaier West  Lafayette. 

Fred  C.  Wliitcomb Delphi. 

William  M.  Whitten South  Bend. 

NeilH.  Williams Terre  Haute. 

William  Watson  Woollen Indianai)olis. 

J.  P.  Woolsey Indianaiwlis. 

Lucy  Youse Terre  Haute. 

Cliarles  Zeleny Bloomington. 

Fellows 53 

Non-resident  members 20 

Active  members 126 

Total 199 
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LIST  OF  FOREIGN  CORRESPONDENTS. 


AFRICA. 
Dr.  J.  Medley  Wood,  Natal  Botanical  Gardens,  Berea   Durban,  Sontb 

Africa. 
South  African  Philosophical  Society,  Gape  Town,  South  Africa. 


•  ASIA. 
China  Branch  Royal  Asiatic  Society,  Shanghai,  China. 
Asiatic  Society  of  Bengal,  Calcutta,  India. 
Geological  Survey  of  India,  Calcutta,  India. 
Indian  Museum  of  India,  Calcutta,  India. 
India  Survey  Department  of  India,  Calcutta,  India. 


Deutsche  Gesellschaft,   ftir  Natur-   und  V51kerkunde   Ostasiens,  Tokio, 

Japan. 
Imperial  University,  Tokio,  Japan. 


Koninklijke  Naturkundige  Vereeniging  in   Nederlandsch-Indie,   Bntavia, 
Java. 


Hon.   D.   D.   Baldwin,   Honolulu,   Hawaiian   Islands. 


EUROPE. 

V.  R.  Tschusizu  Schmidhoffen,  Villa  Tannenhof,  Halle  in  Salzburg, 
Austria. 

Herman  von  Vilas,  Innsbruck,  Austria. 

Ethnologische  Mittheilungen  aus  Ungam,  Budapest,  Austro-Huugnry. 

Mathematische  und  Naturwissenschaftliche  Berichte  aus  Ungam.  Buda- 
pest, Austro-Hungary. 

K.  IC  Geologische  Reichsanstalt,  Vienna  (Wien),  Austro-Hungary. 

K.  U.  Naturwissenschaftliche  Gesellschaft,  Budapest,  Austro-Huogary. 

Naturwissenschaftlich-Medizinischer  Vereln  in  Innsbruck  (Tyrol),  Aus- 
tro-Hungary. 

Editors  "Termeszetrajzi  Fuzetk,"  Hungarian  National  Museum,  Buda 
pest,  Austro-Hungary. 

Dr.  Eugen  Dadai,  Adj.  am.  Nat.  Mus.,  Budapest,  Austro-Hungnry. 
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Dr.  Julius  von  Madarasz,  Budapest,  Austro-Hungary. 

K.  K.  Naturhistorlsches  Hofmuseum,   Vienna  (Wien),   Austro-Hungary. 

Omitbological  Society  of  Vienna   (Wien),   Austro-Hungary. 

ZoQlogische^Botanische  Gesellschaft  in  Wien  (Vienna),  Austro-Hungary. 

Dr.  J.  von  Csato,  Nagy  Bnyed,  Austro-Hungary. 

Botanic  Garden,  K.  K.  Universitat,  Wien  (Vienna),  Austro-Hungary. 


Malacological  Society  of  Belgium,  Brussels,  Belgium. 

Royal  Academy  of  Science,  Letters  and  Fine  Arts,  Brussels,  Belgium. 

Royal  Linnean  Society,  Brussels,  Belgium. 

Society   Beige  de   Geologic,   dfe   Paleontologi6   et   Hydrologle,    Brussels, 

Belgimn. 
Society  Royale  de  Botanique,  Brussels,  Belgium. 
Society  Geologique  de  Belgique,  Ll^ge,   Belgium. 
Royal  Botanical  Gardens,   Brussels,  Belgium. 


Bristol  Naturalists'  Society,  Bristol,  England. 

Geological  Society  of  London,  London,  England. 

Dr.  E,  M.  Holmes,  British  Phann.  Soc*y,  Bloomsbury  Sq.,  Loudon,  W.  C, 

England. 
Jenner  Institute  of  Preventive  Medicine,  London,  England. 
The  Librarian,  Linnean  Society,  Burlington  House,  Piccadilly,  London 

W.,  England. 
Liverpool  Geological  Society,  Liverpool,  England. 
Manchester  Literary  and  Philosophical  Society,  Manchester,  England. 
'^Nature,"  London,   England. 
Royal  Botanical  Society,  London,  England. 
Royal  Kew  Gardens,  London,  England. 
Royal  Geological  Society  of  Cornwall,  Penzance,  England. 
Royal  Microscopical  Society,  London,   England. 
Zoological  Society,  London,  England. 

Lieut.-Col.  John  Biddulph,  43  Charing  Cross,   London,   England. 
Dr.  G.  A.  Boulenger,  British  Mus.  (Nat.  Hist.),  London,  England. 
F.  DuCane  Godman,  10  Chandos  St.,  Cavendish  Sq.,  London,  England. 
Mr.  Howard  Saunders,  7  Radnor  Place,  Hyde  Park,  London  W..  England. 
Phillip  L.  Sclater,  3  Hanover  Sq.,  London  W.,  England. 
Dr.  Richard  Bowlder  Sharpe,  British  Mus.  (Nat.  Hist.),  London,  England. 
Prof.  Alfred  Russell  Wallace,  Corfe  View,  Parkstone,  Dorset,  England. 
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Botanical  Society  of  France,  Paris.  France. 

Minist^rie  de  1* Agriculture,  Paris,   France. 

Society  Entomologique  de  France,  Paris,  France. 

L'Institut  Grand  Ducal  de  Luxembourg,  Luxembourg,  Lux.,  France. 

Soc.  de  Horticulture  et  de  Botan.  de  Marseille,  Marseilles,  France. 

La  Soc.  Linneenne  de  Normandie,  Caen,  France. 

Society  Linneenne  de  Bordeaux,  Bordeaux,  France. 

Soc.   des   Naturelles,   etc.,   Nantes,    France. 

Zoological  Society  of  France,  Paris,  France. 

Baron   Louis  d'Hamonville,   Meurthe  et  Moselle,   France. 

Pasteur  Institute,   Lille,  France. 

Museum  d'llistoire  Naturelle,  Paris,  France. 


Bontnnischer  Verein  der  Provinz  Brandenburg,   Berlin,   Germany. 

Deutsche  Geologische  Gpsellsehaft.  Berlin,   Germany. 

Entomologischer  Verein  in  Berlin,  Berlin,  Germany. 

Journal  fttr  Ornithologie,   Berlin,  Germany. 

Prof.  Dr.  Jean  Cabanis,  Alte  Jacob  Strasse,  103  A.,  Berlin,  Germany. 

Augsburger  Naturhistorischer  Verein,  Augsburg,  Germany. 

Count  Hans  von   Berlspen,  Miinden,   Germany. 

Brauuschweiger  Verein  fiir  Naturwissenschaft,  Braunschweig,  Germany. 

Bremer   Naturwisseuschaftlicher   Verein,   Bremen,   Germany. 

Ornithologischer  Verein  MUnchen,  Thierschstrasse,  37M».  Miinchen,  Ger- 
many. 

Royal   Botanical   Gardens,    Berlin   W.,   Germany. 

Kaiserliche  Leopoldische-Carolinische  Deutsche  Akademie  der  Naturfor- 
scher,   Halle  a   Saale,  Wilhemstrasse  37,   Germany. 

Koniglich-Silchsische  Gesellschaft  der  Wlssenschafteu,  Mathematisch- 
Physische  Classe,   Leipzig,   Saxony,   Germany. 

Naturhistorische  Gesellschaft  zu  Hanover,  Hanover,  Prussia,  Germany. 

Natunvlssenschaftliclier   Verein   in  Hamburg,   Hamburg,   Germany. 

Verein   fOr  Erdkunde,   Leipzig,   Germany. 

Verein   fiir   Naturkunde,   Wiesbaden,   Prussia. 


Belfast  Natural  History  and  Philosophical  Society,  Belfast,  Ireland. 

Royal  Dublin  Society,  Dublin. 

Royal  Botnnic  Gardens,  Glasnevin,  County  Dublin,   Ireland. 
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Societa  Entomologlca  Italiana,  Florence,  Italy. 

Prof.  H.  H.  Glglioll,  Museum  Vertebrate  ZoOlogy,  Florence,  Italy. 

Dr.  Alberto  Perngia,  Museo  tivico  dl  Storla  Naturale,  Genoa,  Italy. 

Societa  Itallana  de  Sclenze  Natural!,  Milan,  Italy. 

Societa  Africana  d'ltalia,  Naples,  Italy. 

Dell'  Academia   Pontifico  de  Nuovi   Lincei,   Rome,   Italy. 

Minister  of  Agriculture,   Industry  and  Commerce,   Rome,   Italy. 

Rassegna  della   Scienze  Geologiche  In  Italia,  .Rome,  Italy. 

R.  Comltato  Geologico  d'ltalia,  Rome,  Italy. 

Prof.  Count  Tomasso  Salvadorl,  Zoolog.  Museum,  Turin,  Italy. 


Royal  Norwegian  Society  of  Sciences,   Throndhjem,   Norway. 
Dr.  Robert  Collett,  Kongl.  Frederiks  Univ.  Christiana,  Norway. 


Academia  Real  des  Seiencias  de  Lisboa  (Lisbon),  Portugal. 

Comity  Geoiogique  de  Russie,   St.   Petersburg,   Russia. 

Imperial  Academy  of  Sciences,   St.   Petersburg,   Russia. 

Imperial  Society  of  Naturalists,   Moscow,   Russia. 

Jardin  Imperial  de  Botanique,  St.   Petersburg,   Russia. 

The  Botanical  Society  of  Edinburgh,  Edinburgh,  Scotland. 

John  J.  Dalgleish,  Brankston  Grange,  Bogside  Sta.,  Sterling,  Scotland. 

Edinburgh  Geological  Society,  Edinburgh,  Scotland. 

Geological  Society  of  Glasgow,  Scotland. 

John  A.  Harvie-Brown,  Duniplace  House,  Larbert,  Stirlingshire,  Scotland. 

Natural  History  Society,  Glasgow,  Scotland. 

Philosophical   Society   of   Glasgow,   Glasgow,   Scotland. 

Royal  Society  of  Edinburgh,  Edinburgh, .  Scotland. 

Royal  Physical  Society,  Edinburgh,  Scotland. 

Royal  Botanic  Garden,   Edinburgh,   Scotland. 


Barcelona  Academia  de  Ciencias  y  Artes,  Barcelona,  Spain. 
Royal  Academy  of  Sciences,  Madrid,  Spain. 


Instltut  Royal  Geoiogique  de  SuMe,  Stockholm,  Sweden. 
Society  Entomologique  a  Stockholm,  Stockholm,  Sweden. 
Royal  Swedish  Academy  of  Science.   Stockliolm,  Sweden. 
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Naturforscbende  Gesellschaft,  Basel,  Switzerland. 

Naturforschende  Gesellschaft  in  Berne,  Berne,  Switzerland. 

La  Society  Bontaniqne  Suisse,  Geneva,  Switzerland. 

Society  Helvetique  de  Sciences  Naturelles,  Geneva,  Switzerland. 

Society  de  Physique  et  d'Historie  Naturelle  de  Geneva,  Geneva,  Swltiff- 

land. 
Concilium  Bibliograpbicum,  Zttrich-Oberstrasse,  Switzerland. 
Naturforschende  Gesellschaft,   ZQricb,  Switzerland. 
Schweizerische  Botaniscbe  Gesellschaft,  Ziirich,  Switzerland. 
Prof.  Herbert  H.  Field.  ZUrich,  Switzerland. 


AUSTRALIA. 

Linnean  Society  of  New  South  Wales,  Sidney,  New  South  Wales. 

Royal  Society  of  New  South  Wales,  Sidney,  New  South  Wales. 

Prof.  Liveridge,  F.  R.  S.,  Sidney,  New  South  Wales. 

Hon.  Minister  of  Mines,  Sidney,  New  South  Wales. 

Mr.  E.  P.  Ramsey,  Sidney,  New  South  Wales. 

Royal  Society  of  Queensland,  Brisbane,  Queensland. 

Royal  Society  of  South  Australia,  Adelaide,  South  Australia. 

Victoria  Pub.  Library,  Museum  and  Nat  Gallery,  Melbourne,  Victoria. 

Prof.   W.   L.  Buller,   Wellington,   New   Zealand. 


NORTH  AMERICA. 

Natural  Hist.  Society  of  British  Columbia,  Victoria,  British  Columbia. 

Canadian  Record  of  Science,  Montreal,  Canada. 

McGill  University,  Montreal,  Canada. 

Natural  Society,  Montreal,  Canada. 

Natural  History  Society,  St.  Johns,  New  Brunswick. 

Nova  Scotia  Institute  of  Science,  Halifax,  N.  S. 

Manitoba  Historical  and  Scientific  Society,  Winnipeg,  Manitoba. 

Dr.  T.  Mcllwraith,  Cairnbrae,  Hamilton,  Ontaria. 

The  Royal  Society  of  Canada,  Ottawa,  Ontario. 

Natural  History  Society,  Toronto,  Ontario. 

Hamilton  Association  Library,  Hamilton,  Ontario. 

Canadian  Entomologist,  Ottawa,  Ontario. 

Department  of  Marine  and  Fisheries.  Ottawa,  Ontario. 

Ontario  Agricultural  College.  Guelph,  Ontario. 
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Canadian  Institute,  Toronto. 

Ottawa  Field  Naturalists'  Club,   Ottawa,  Ontario. 

UnlTersIty  of  Toronto,   Toronto. 

Geological  Survey  of  Canada,  Ottawa,   Ontario. 

La  Naturaliste  Canadian,  Chicontini,  Quebec. 


La  Naturale  Za,  City  of  Mexico. 

Mexican  Society  of  Natural  History,  City  of  Mexico. 
Mnseo  Naelonal,  City  of  Mexico. 
Sociedad  Cieutiflca  Antonio  Alzate,  City  of  Mexico. 
Sociedad  Mexicana  de  Geographia  y  Kstadistica  de  la  Republica  Mezl- 
cana.  City  of  Mexico. 


WEST  INDIES. 

Botanical  Department,  Port  of  Spain,  Trinidad,  British  West  Indies. 
Victoria  Institute,   Trinidad,   British   West   Indies. 
Moseo  Naelonal,   San  Jose,  Costa  Rica,  Central   America. 
Dr.  Anastasia  Alfaro,  Secy.  National  Museum,  San  Jose,  Costa  Rica. 
Rafael  Arango,  Havana,  Cuba. 

Jamaica  Institute,  Kingston,   Jamaica,   West  Indies. 
The  Hope  Gardens,  Kingston,  Jamaica,  West  Indies. 
Estadon  Central  Agronomica  Departments  de  Patologia,  Santiago  de  las 
Vegas,  Cuba. 


SOUTH  AMERICA. 

Argentina  Historia  Natural  Florentine  Amegline,  Buenos  Ayres,  Argen- 
tine Republic. 

Mus^e  de  la  Plata,  Argentine  Republic. 

Xacional  Academia  des  Clenclas,  Cordoba,  Argentine  Republic. 

Sociedad  Cieutiflca  Argentine,  Buenos  Ay  res. 

Mnseo  Nacional,   Rio  de  Janeiro,  Brazil. 

Sociedad  de  Geographia,  Rio  de  Janeiro,  Brazil. 

Dr.  Herman  von  Jheriug,  Dir.  Zo(51.  Sec.  Con.  Geog.  e  Geol.  de  Sao 
Paulo,  Rio  Grande  do  Sul,  Brazil. 


Deutscher  Wissenschaftlicher  Verein  in  Santiago,   Santiago,  Chill. 

Society  Scientifique  du  Chili,   Santiago,  Chili. 

Sociedad  Guatemalteca  de  Ciencias,  Guatemala,  Guatemala. 
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PKOORAM 

OF  THE 

T\ve:ntiexh  Annual  nie^eting 

OF  THE 

Indiana  Academy  of  Science, 

SHORTRIDGE  HIGH  SCHOOL,  INDIANAPOLIS. 

November  2  6.  1904. 


OFFICER^AND  EX-OFFICIO  EXECUTIVE  COMMITTEE. 

CARL  L.  MEES,  PresideDt.  J.  H.  RANSOM,  Assistant  SeoreUry. 

GLE>JN  CULBERTSON,  Vice-President.     G.  A.  ABBOTT.  Press  SecreUry. 
JOHN  S.  WRIGHT,  SecreUry.  W.  A.  McBETH,  Treasurer. 

W.  8.  Blatchley,                                Thomas  Gray,  0.  P.  Hay. 

H.  W.  WiLiY,  •   Stanley  Coulteb,  T.  C.  Mesdrnhall, 

M.  B.  Thomas,                                    Amos  W.  Butler.  John  C.  Brakxik. 

D.W.  Dennis,                                     W.A.Noyes,  .  J.P.  D.  Johh, 

0.  H.  EiOEKMANN,                               J.  0.  Arthur,  John  M.  Coultir, 

C.  A.  Waldo.                                       J.  L.  Campbell,  David  S.  Jordav. 


The  sessions  of  the  Academy  will  be  held  in  the  Shortridge  High  School.  The  Presi- 
dent's address  will  be  given  in  the  ouditorium  of  the  Shortridge  High  School. 

Headquarters  will  be  at  the  English  Hotel.  A  rate  of  $2.00  and  up  per  day,  American 
plan,  will  be  made  to  all  persons  who  make  it  known  at  the  time  of  registering  that  they 
are  members  of  the  Academy. 

Reduced  railroad  rates  for  the  members  can  not  be  secured  under  the  present  rulioff  of 
the  Traffic  Association.    Many  of  the  colleges  can  secure  special  rates  on  the  various  roads. 

PROGRAM  COMMITTEE. 

Grorof.  W.  Benton,  Indianapolis.  John  S.  Wright,  Indianapolis. 

Katherixs  E.  Golden,  Lafayette. 


GENERAL  PROGRAM. 


Thursday,  November  24. 
Meeting  of  Executive  Committee  at  Hotel  Hea<Iquarters 8:00  p.m. 

Friday,  Novrmbkr  25. 

General  Session 9:00 a.m. 

Presi'lent's  Address 11:00  a.  m. 

General  Session,  followed  by  Sectional  Meetings 2:G0p.  m. 
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LIST  OF  PAPERS  TO  BE  READ. 


ADDRESS  BY  THE  RETIRING  PRESIDENT, 

CARL    L.   MEES, 

At  11  o'clock  Friday  morDiDg,  at  Shortridge  Uigh  School. 

Subject:  ^'Electricity  and  Matter;  Recent  Developments." 

The  fullowiog  iai»ers  will  be  read  in  the  order  in  which  they  appear  on  the  program, 
except  that  certain  paper*  will  be  presented  **pari  panmt"  in  sectional  meetings.  When  a 
paper  U  called  and  the  reader  is  not  present,  it  will  be  dropped  to  the  end  of  the  list,  unless 
by  mutual  agreement  an  exchange  can  be  made  with  another  whose  time  is  approximately 
the  fame.  Where  no  time  was  sent  with  the  papers,  they  hare  been  uniformly  assigned  ten 
minutes.   Opportunity  will  be  given  after  the  reading  of  each  paper  for  a  brief  discussion. 

N.  B.—Dy  the  order  of  the  Academy  t  no  paper  can  be  read  unfit  an  abttract  of  ite  contenl$  or 
the  written  paper  ha»  been  placed  in  the  hands  of  the  Secntary, 


GENERAL. 

1.  City  Dust- -Cause  and  Effect,  15  m Robert  Hessler 

2.  Old  Water  Power  Mills  of  Carroll  County,  10  m Fnd  J.  Breese 

3.  Photography  for  the  Nature  Student  (illustrated  by  the  stereopticon), 20  m. 

Benjamin  W.  Douglass 
**4.  The  Rosebud  Indian  Celebration,  10  m Albert  B.  Reagan 


PHYSICS,  MATHEMATICS,  ASTRONOMY  AND  PHYSIOGRAPHY. 

5.  A  Device  for  Determining  the  Period  of  a  Pendulum,  5  m Herman  S.  Chamberlain 

6.  Some  Experiments  with  a  Simple  Jolly  Balance,  10  m Lynn  B.  McMuUen 

7.  "N"-Raj"8,15  m RollaR.  Ramsey  and  W.  P.  Uasoman 

8.  Electro-Magnetic  Induction  in  Different  Conductors,  10  m. 

Arthur  L.  Foley  and  C.  A.  Evans 

9.  Interference  Frioges  from  the  Path  of  an  Electric  Discharge,  5  m. 

Arthur  L.  Foley  and  J.  H.  Haseman 

10.  On  the  Deformation  of  Surfaces  Referred  to  a  Conjugate  System  ot  Lines,  10  m. 

Burke  Smith 

11.  Warped  Surfaces  with  two  Distinct  Rectilinear  Directrices,  10  m C.  A.  Waldo 

12.  A  New  Form  of  Mathematical  Models,  10  m C.A.Waldo 

13.  Measures  of  Some  Neglected  Pairs  of  Double  Stars,  5  m John  A.  Miller 

14.  An  Esker  in  Tippecanoe  County,  Indiana,  10  m W.  A.McBeth 

15.  Notes  on  the  Mississippi  Delta,  15  m W.  A.McBeth 

15a.  The  Newtonian  Idea  of  the  Calculus.  20  m A.  S.  Hathaway 
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ETHNOLOGY. 


*^6.  The  CI  iff  Dwellers  of  Arisona,  10  m Albert  6.  ReMtn 

17.  All  Saints'  Day  at  Jemec,  New  Mexico,  10  m Albert  B.  Resftn 

18.  The  Penitenties,  10  m Albert  B.  RMftn 

19.  The  Matachina  Dance,  10  m A Ibert  B.  Reagu 

20.  TheMoccisin  Oame,  10  m Albert  B.  Beftftn 

21.  The  Apache  Medicine  Game,  10  m Albert  B.Retcu 

22.  The  Apache  Ceremonies  Performed  Over  the  Daughter  of  C  30, 10  m .  Albert  B.  Retfan 


BOTANY  AND  ZOOLOGY. 

**23.  A  Heronry  near  RushTllle,  Indiana,5m D.  W.Dennis 

^24.  Notes  from  the  Indiana  State  Forestry  Reservation,  10  m Charles  Piper  Smith 

*25.  Notes  Upon  Some  Little  Known  Members  of  the  Indiana  Flora,  10  m. 

Charles  Piper  Smith 

*'*26.  Pollination  of  Campanula  Americana,  3  m Moses  N.  Elrod 

27.  Additions  to  the  Indiana  Flora, 5  m CharlesC.Deam 

28.  Physioloricil  Apparatus  for  Botany,  10  m Frank  M.  Andrews 

29.  On  the  Nomenclature  of  Fungi  Havinc  Many  Fruit  Forms,  15  m J.  C.  Arthur 

30.  Amphisporesof  the  Grass  and  Sedge  Rusts,  15  m J.C.  Artbor 

31.  Preliminary  Notes  on  the  North  American  Species  of  the  Genus  Cuscuta 

(by  abstractMO  m Stanley  Coulter 

32.  The  Poisonous  Plants  of  Indiana,  10  m Sunley  Coolter 

33.  Birds  and  Fruits.  10  m A.  W.BaUtr 

34.  The  Sclerenchymatous  Tyloses  in  Brosimum  Aubletii,  10  m Katherine  E.  Goldeo 

35.  The  Effect  of  Environment  on  the  Action  of  Cytase,  10  m Katherine  E.  Goldeo 

36.  Additions  to  the  Flora  of  Marion  County,  Indiana,  3  m Benjamin  W.  DougliM 

"^37.  Additions  U  the  List  of  Gall  Producing  Insects,  common  to  Indiana 

(abstract), 5  m Mel  T.Cook 


*Not  presented. 
^*By  title. 
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EDITORIAL  NOTICE. 


All  memben  of  the  Aosdemy  will  doubtless  be  ready  to  assist  in  any  efforts  put  forth 
havins  in  yiew  correct  and  early  publioations  of  the  Proceedings.  To  this  end  the  following 
conditions  of  publication  are  announced  by  the  editor: 

1.  All  papers  to  be  included  in  the  report  of  1901  must  be  in  the  hands  of  the  editor  not 
later  than  December  10, 1904. 

2.  All  papers  should  be  typewritten  as  far  as  the  nature  of  the  subject  will  allow. 

3.  All  tracings  and  maps  should  be  drawn  to  correspond  with  the  size  of  the  page  of  the 
Proceedings,  and  must  come  within  the  following  limits :  4^x7  inches.  If  necessary  it 
may  be  made  to  corer  two  pages,  or  measure  8^x11  inches. 

4.  Authors  are  especially  requested  to  carefully  mark  and  number  all  illustrations,  and 
to  carefully  indicate  in  the  MSS.  the  exact  location  of  such  illustrations. 

5.  To  insure  proper  representation  of  mathematical  work,  authors  are  particularly 
cautioned  to  send  in  carefully  traced  figures  on  separate  paper. 

6.  The  limits  of  the  appropriation  require  that  all  illustrations  shall  be  in  one  color, 
and  either  photographs  or  etchings.  As  a  consequence,  all  illustrations  must  be  in  black 
and  white. 
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THE  TWENTIETH  ANNUAL  MEETING  OF  THE 
INDIANA  ACADEMY  OF  SCIENCE. 


The  twentieth  animal  meeting  of  the  Indiana  Academy  of  Science  was 
held  in  Indianapolis,  Thursday  and  Friday,  November  24  and  25,  1901. 

Thursday  at  8  p.  m.  the  Ezecatiye  Ck>mmittee  met  in  session  at  hotel 
headquarters. 

President  Carl  L.  Mees,  at  9  a.  m.  Friday,  called  the  Academj  to 
order  in  general  session  in  the  assembly  hall  of  the  Shortridge  High  School. 
The  transaction  of  routine  and  miscellaneous  business  occupied  the  atten- 
tion of  the  Academy  until  11  a.  m.,  when  the  retiring  President,  Carl  L. 
Mees,  delivered  an  address  upon:  *•  Electricity  and  Matter;  Recent  De- 
velopments." Following  this  address  came  an  adjournment  until  2  p.  m., 
when  papers  of  general  interest  were  presented  before  the  Academy  as  a 
whole.  From  3:80  to  5  p.  m.,  the  time  for  adjournment,  sectional  meet- 
ings were  held.  

THE  SPRING  MEETING  OF  1904. 


The  spring  meeting  of  1904  was  held  at  Indianapolis,  Thursday  and 
Friday,  April  28  and  29. 

On  Tliursday  evening  an  informal  meeting  was  arranged  at  the  CJom- 
mercial  Club.  The  principal  topic  for  discussion  was  the  interference  of 
the  Academy's  set  date  of  meeting  with  the  dates  usually  chosen  by  t^ 
American  Association  for  the  Advancement  of  Science.  Tlie  i>oint  was 
finally  settled  by  making  the  date  of  the  1904  winter  meeting  November  24 
and  25. 

Friday  morning  most  of  the  members  of  the  Academy  attended  the 
meetings  of  the  Indiana  Science  Teachers'  Association. 

Friday  noon  the  Indianapolis  members  were  the  hosts  at  a  luncheon  at 
the  Commercial  Club. 

Later  various  excursions  were  enjoyed  by  various  members,  some  visit- 
ing the  Kingan  packing  plant,  others  the  Central  Hospital  for  the  Insane, 
and  still  other  enthusiasts  trami)ed  over  the  country  north  and  northeaat 
of  Indianapolis,  under  the  leadership  of  W.  S.  Blatchley,  studying  the 
geological  and  botanical  features  of  that  district. 
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City  Dust — Cause  and  Effect. 


Robert  Hessler. 


This  paper  is  in  line  with  one  read  a  jear  ago  on  "Cold  and  Colds'* 
and  is  really  a  continuation  of  the  same  subject.  The  influence  of  dust 
on  the  health  of  man  is,  however,  such  a  vast  one  that  in  a  brief  paper 
like  this  only  one  or  two  phases  can  be  taken  up. 

In  a  general  way  we  can  say  that  dust  is  a  product  and  an  accompani- 
ment of  civilization.  There  are  of  course  special  kinds  of  dust  with 
whose  production  man  has  nothing  to  do,  such  as  the  dust  of  sandy 
deserts,  volcanic  dust,  and  the  dust  arising  along  the  trails  of  animals 
going  to  salt  licks,  etc.,  but  in  a  generalway  the  terms  dust  and  man  go 
together.  Dust  is  solid  matter  in  a  state  of  fine  division,  so  fine  that 
it  can  be  wafted  or  blown  about  by  the  wind.  Among  primitive  people 
there  is  little  dust,  their  mode  of  life  forbids  its  formation  and  their 
nomadic  or  out  of  door  existence  prevents  its  accumulation. 

Paradoxical  as  it  may  seem,  the  amount  of  dust  in  a  modern  city 
is  not  an  index  of  a  high  degree  of  civilization,  no  more  than  is  the 
presence  of  dirt  and  filth  or  its  accumulation  in  a  house  an  index  of  a 
high  social  standing  of  a  family. 

In  a  general  way  it  may  be  said  that  accumulation  of  dust  in  a 
city  is  the  result  of  the  Ignorance  of  common  sanitary  laws,  of  apathy 
on  the  part  of  the  citizens,  rind  rt  bad  politics  in  those  having  the  man- 
agement of  municipal  affairs.  A  housewife  who  allows  dust  to  accu- 
mulate is  said  to  be  slovenly;  a  tidy  housekeeper  is  one  who  gets  rid 
of  the  dust  as  soon  as  possible  and  does  not  allow  it  to  accumulate.  We 
have  not  yet  reached  a  point  where  we  can  make  similar  distinctions  be- 
tween cities— we  simply  speak  of  one  place  being  less  dirty  than  another. 
Cosmopolitan  travelers  tell  us  how  clean  some  people  and  their  cities 
are  and  how  the  streets  correspond  with  the  interior  of  their  houses. 
The  Japanese  and  the  Dutch  seem  to  stand  at  the  head  of  the  list,  but 
I  have  no  doubt  that  in  the  course  of  time  other  nations  will  reach 
the  same  standard  of  cleanliness,  and,  I  may  add,  of  general  health. 

Kinds  of  Dust:  Confining  ourselves  to  the  kinds  of  dust  due  to  the 
activity  of  man  and  disregarding  special  or  rare  kinds,  such  as  factory 
dust,  for  instance,  we  can  in  a  general  way  distinguish  two  kinds. 

3- A.  or  ScTKKCE,  *04. 
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1.  Common  country  road  dust,  due  to  the  attrition  of  solid  matter— 
the  hoofs  of  the  horse  and  the  wheels  of  the  vehicle  on  the  road  material 
the  stone  or  gravel  or  merely  the  common  dirt.  This  kind  of  dust  is 
mixed  with  only  a  small  amount  of  other,  vegetable,  matter,  the  drop- 
pings of  horses  chiefly.  From  a  sanitary  standpoint  it  is  not  very  ob- 
jectionable, although  it  may  be  so  esthetically. 

2.  City  dust,  the  dust  of  the  sanitarian,  the  dust  par  excellence.  City 
dust  has  'k  complex  composition.  Most  of  it  comes  from  the  droppings  of 
horses  and  originally  existed  in  the  form  of  hay,  oats  and  com.  The  fine- 
ness of  the  particles  dei>ends  on  the  length  of  time  it  remains  on  the  street 
to  be  pulverized  by  traffic.  The  wear  of  the  street  paving  material  under 
the  horse's  hoof  and  of  vehicles  adds  an  appreciable  amount;  more  is 
added  by  litter  falling  from  passing  wagons,  or  is.  brought  in  from  the 
mud  roads  adhering  to  the  wheels.  Soot,  due  to  the  imperfect  com- 
bustion of  coal,  lends  character  to  the  city  dust  and  in  our  American 
cities  there  is  much  of  it,  especially  during  the  cold  season  of  the  year. 
Man  himself  adds  not  a  little  directly:  the  wear  and  tear  of  clothing  and 
the  shedding  of  epidermal  scales  adds  a  minute  quantity— and  much 
comes  from  his  mouth,  in  the  form  of  tobacco  juice,  saliva,  and  the 
abnormal  secretions  due  to  an  unliealthy  condition  of  the  mucous  mem- 
branes. City  dust  acquires  peculiar  properties  on  this  account  and  thus 
making  it  differ  radically  from  all  other  forms  of  dust 

More  might  l)e  said  on  the  causation  of  dust,  but  much  more  can  be 
said  concerning  its  influence  or  effects,  and  to  this  I  will  now  turn. 

Effects  of  Dust:  The  most  noticeable  effect  of  city  dust  is  that  It 
makes  a  city,  its  houses  and  inhabitants,  look  dirty.  The  dust  is  blown 
all  about  and  settles  over  everything,  indoors  and  out,  and  the  house- 
wife is  kept  busy  trying  to  keep  things  looking  clean. 

There  is  an  old  saying  about  an  ill  wind  that  blows  nobody  good. 
The  laundryman  flourishes  in  a  dusty  city,  clean  linen  means  frequent 
laundering.  The  doctor  flourishes  because  dust  means  sickness  and 
disease.  "There  is  good  money  in  that  for  me,"  a  physician  remarked,  as 
a  dense  cloud  of  dust  was  seen  coming  down  the  street.  But  the  indi- 
vidual, par  excellence,  lienefited  is  tlie  patent  medicine  man;  he  flourishes 
exceedingly  in  a  dusty  city  and  his  nostrums  are  in  great  demand. 

Now  this  brings  up  a  phase  of  city  life  and  of  the  city  dust  ques- 
tion that  is  rarely  considered.  The  scientist  who  has  no  medical  educa- 
tion and   no   practical   exi^erience   with   cllments   and  diseases   can  not 
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fully  realize  the  importance  of  the  subject,  while,  ou  the  other  hand,  the 
average  physician  pays  too  little  attention  to  the  scientific  but  non- 
medical aspects  of  it.  As  a  matter  of  feet  most  physicians  are  so  dis- 
gusted with  the  subject,  and  patent  medicines  are  in  such  bad  repute 
with  them,  that  they  think  it  beneath  their  dignity  to  notice  it— and 
so  the  patent  medicine  man  flourishes  unmolested. 

But,  it  will  be  argued,  if  the  patent  medicine  man  flourishes  that 
is  evidence  that  his  wares  are  in  demand;  if  there  were  no  demand  he 
would  not  flourish.  Of  course.  The  law  of  demand  and  supply  might 
be  quoted.  It  might  also  be  said  that  reading  maketh  a  full  man— but 
that  hardly  applies  to  the  reader  of  the  patent  medicine  advertisements 
in  the  newspapers. 

Consulting  the  Literature:  Every  worker  in  science  knows  what  it 
means  to  look  up  the  literature  of  a  subject.  "Consulting  the  literature," 
is  a  common  expression.  Now  when  It  comes  to  the  kind  of  literature 
just  referred  to  we  need  not  look  far  nor  long  to  find  it.  The  very  first 
newspaper  or  magazine  you  get  hold  of  will  be  full  of  it.  Did  you 
ever  examine,  not  to  say  study,  such  advertisements?  Can  it  be  said  of 
the  man  who  does  not  and  can  not  read  that  he  is  keeping  back  the 
progress  of  his  race  in  its  attempts  to  solve  the  problems  that  are  con- 
stantly arising  as  man  gets  farther  and  farther  away  from  the  condition 
of  primitive  man?  The  man  who  reads  patent  medicine  literature  for  the 
purpose  of  getting  valuable  or  useful  information  is  certainly  to  be 
pitied. 

In  a  general  way  patent  medicines  and  the  names  of  common  ail- 
ments, not  to  say  diseases,  go  together;  the  one  presupposes  the  other. 
Ailments  and  diseases  fall  into  groups,  likewise  do  patent  medicines  and 
their  advertisements.  If  it  can  be  shown  that  in  some  of  our  dusty 
cities  in  which  the  spitting  habit  prevails  three-fourths  of  the  patent 
medicines  are  advertised  for  ailments  directly  due  to  the  inhalation  of 
city  dust  we  at  once  see  the  Importance  of  the  question  of  pure  and 
Impure  air  and  we  dimly  realize  the  eflfects  of  the  dust. 

We  all  know  that  life  depends  on  the  oxidation  of  organic  substances 
tised  as  food,  enabling  us  to  keep  up  bodily  activities.  Oxidation  means 
the  use  of  air.  Pure  air  is  an  important  factor  in  determining  health; 
very  impure  air  can  not  sustain  life  and  partially  impure  air  may  place 
the  body  at  a  disadvantage  In  the  struggle  with  its  surroundings. 
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Individually  susceptibility  to  impure  air  differs  widely.  AVhen  impure 
air  is  badly  borne  and  bodily  functioning  is  not  carried  on  normally,  we 
speak  of  ill-health  and  disease.  Disease  rcay  result  from  the  use  of  bad 
air,  and  in  a  general  way,  bad  air  means  air  contaminated  by  dust,  as 
already  mentioned. 

Ailments  and  diseases  have  a  cause,  just  like  all  other  phenomena  In 
this  world.  Some  diseases  are  due  to  parasites,  the  preying  of  one  form 
of  life  upon  another.  Some  forms  of  life  flourish  only  at  the  expense  of 
human  beings  and  are  constantly  transferred  from  one  person  to  auotlur. 
Some  diseases  and  their  causes  are  always  among  us,  such  as  consump- 
tion and  malaria;  others  come  and  go,  as  cholera  and  yellow  fever.  Some 
diseases  are  transferred  mainly  through  the  drinking  water,  as  typhoid 
fever  and  cholera;  other  diseases  are  propagated  by  the  bite  of  the  mos- 
quito, as  yellow  fever  and  malaria.  Some  diseases  are  transmitted 
through  the  agency  of  dust,  and  hence  wc  speak  of  air-borne  diseases, 
like  tuberculosis,  pneumonia,  bronchitis   and  the  like. 

Some  diseases  are  well  defined  and  can  be  readily  diagnosed,  sucli 
as  those  just  mentioned;  others  are  obscure  and  their  causes  ill-defined. 
In  a  general  way  it  may  be  said  that  the  names  of  diseases  and  ailments 
in  common  use  are  names  of  ill-defined  application,  that  is,  there  is 
nothing  definite  about  them,  and  they  are  not  used  in  the  best  medical 
literature  of  today.  The  words  "cold,"  **biliousness,"  **catarrh,"  "rheu- 
matism,'* and  the  like,  do  not  express  anything  definite. 

Air-borne  diseases  like  tuberculosis  and  pneumonia  are  known  as 
specific  diseases  due  to  a  definite  cause;  if  the  cause  is  absent  then  the 
effect,  the  disease,  will  also  be  absent.  Ailments  are  minor  affections 
and  are  not  always  due  to  some  one  definite  cause:  headache  or  a  pain 
in  the  arm  are  ailments  and  may  arise  from  a  variety  of  causes. 

It  is  scarcely  necessary  to  make  any  specific  reference  to  the  science 
of  bacteriology— which  concerns  itself  with  what  are  popularly  known  as 
**germs,'*  or  to  the  number  of  establislied  facts  which  It  embraces.  Any- 
one arguing  in  opposition  to  bacteria  as  a  cause  of  diseases  will  not  even 
get  a  respectful  hearing  from  a  qualified  bacteriologist— it  seems  to  him  a 
waste  of  time.  A  man  might  as  well  deny  the  theory  of  universal  gravita- 
tion as  to  deny  the  germ  theory  of  disease. 

Ailments  Due  to  Infected  Dust:  Inhaling  city  dust  may  brinsr  on  a 
variety  of  ailments,  as  well  as  definite  diseases.  City  residents  may  com- 
plain of  various  pains  and  aches  during  or  after  the  prevalence  of  a  dust 
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storm  or  after  having  been  confined  to  a  room  or  hall  with  a  dusty  atmos- 
phere, and  country  people  may  complain  of  not  feeling  well  every  time 
they  come  from  a  trip  to  the  dusty  city  or  talje  a  ride  on  a  dusty  rail- 
way car.  Although  the  effects  of  inhaling  a  bad  atmosphere  or  dust  differ 
somewhat  In  different  individuals,  yet  by  observing  certain  individuals  for 
a  long  time,  and  observing  a  great  many  now  and  then,  we  may  be  able 
to  draw  some  conclusions  with  a  reasonable  degree  of  accuracy. 

In  a  general  way  it  may  be  said  that  when  the  air  is  free  from 
sputum  or  expectoration,  certain  ailments  and  diseases  are  also  absent. 
The  Japanese  are  remarkably  free  from  ailments  that  are  very  common 
among  us:  The  Japanese  do  not  spit  and  they  also  have  clean  homes. 
North  pole  explorers  and  weather  observers  on  high  mountains  are  free 
from  colds,  catarrh,  rheumatic  aches  and  pains,  bronchitis,  and  a  host 
of  other  ailments  and  diseases—  simply  because  the  air  is  pure  and  the 
active  causes  are  absent. 

The  inhalation  of  a  sputum  contaminated  air  has  been  found  to  pro- 
duce a  definite  reaction  in  man.  In  some  individuals  a  reaction  occurs 
under. even  a  slight  exposure,  others  may  require  a  severe  exposure,  some 
may  escape  entirely.  We  know  that  in  some  of  the  epidemic  diseases 
there  are  always  some  individuals  who  escape.  The  reaction  due  to  in- 
haling infected  air  or  dust,  may  be  characterized  about  as  follows:  There 
Is  an  irritation  of  the  mucous  membranes;  vague  wandering  pains  or 
aches  throughout  the  body,  mostly  referable  to  the  muscles  and  ligaments, 
and  at  times  more  strongly  localized  at  some  point,  as  in  the  back  or  in 
an  arm;  there  is  a  feeling  of  lassitude  or  discomfort,  rising  to  severe 
headache,  feverishness,  loss  of  appetite  and  even  vomiting.  In  some  indi- 
viduals there  is  cough  on  account  of  the  unusual  irritation  of  the  respira- 
tory mucous  membranes;  some  complain  mainly  of  the  nervous  symptoms 
and  the  inability  of  applying  themselves  to  any  task;  in  some  the  wander- 
ing or  localized  pains  may  predominate. 

The  above  symptoms  have  been  grouped  together  and  the  name  Dust 
Disease  has  been  applied  to  them.  When,  therefore,  we  say  a  man  has 
dust  disease,  we  at  once  have  some  definite  idea  of  the  nature  of  his 
ailment,  and  of  its  cause. 

As  a  general  rule  an  attack  of  dust  disease  declines  and  disappears 
of  its  own  accord  in  the  course  of  a  day  or  a  few  days,  but  in  a  bad 
atmospliere  it  may  continue  for  several  weeks.    Other  diseases,  like  bron- 
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chltis,  tonsllitis  and  pneumonia  or  tuberculosis  may  follow,  and  we  can 
never  be  sure  that  an  attack  will  pass  off  lightly. 

Now  if  we  study  the  advertisements  of  patent  medicines  in  the  news- 
papers we  will  find  that  they  vary  in  amount,  that  is  in  number  and  size, 
being  most  common  in  the  fall  and  spring  and  when  the  dust  is  at  its 
maximum,  and  least  common  in  the  summer— when  the  streets  are 
sprinkled  and  the  sputum  is  sterilized  by  the  hot  rays  of  the  sun.  We 
will  moreover  find  that  three-fourths  of  the  names  of  the  ailments,  not 
to  speak  of  diseases,  mentioned  in  the  newspaper  advertisements  are 
simply  synonyms  of  dust  disease  and  are  due  to  the  inhalation  of  dust 
I  will  give  a  list:  cold,  hoarseness,  throat  trouble,  sickening  breath,  foul 
breath,  catarrh,  grip,  sore  throat,  tonsilitfs,  pleurisy,  a  stitch  in  the  side, 
backache,  kidney  complaint,  kidney  disease,  lumbago,  stiff  back,  lame 
back,  rheumatism,  muscular  rheumatism,  a  touch  of  rheumatism,  aching 
Joints,  headache,  sick  headache,  nervous  headache,  neuralgia,  nervous 
prostration,  the  blues,  brain  fag,  neurasthenia,  biliousness,  bilious  fever, 
a  touch  of  malaria.  ^  All  of  these  names  should  of  course  be  in  quotation 
marks.  We  find  also  the  terms  dizziness,  faintness,  irritability,  restless- 
ness and  sleeplessness  given  as  names  of  ailments,  and  faceache  and  car 
sickness  are  mentioned  as  diseases. 

Now  I  do  not  mean  to  say  that  in  every  case  of  ill-health  or  of  sick- 
ness, where  the  above  names  are  applied,  the  cause  is  to  be  traced  to  the 
inhalation  of  infected  dust,  because  something  else  may  be  at  the  bottom 
of  it,  but  I  believe  that  most  cases  of  such  self-diagnosed  ailments  (and 
where  the  afflicted  individual  calls  for  an  advertised  nostrum  at  the  drug 
store)  are  simply  cases  of  dust  Infection.  Even  stomach  and  bowel  dis- 
turbances in  many  instances  come  under  the  same  head,  that  is,  caused 
by  the  dust— if  not  by  inhalation,  then  by  the  dust  which  settles  on  food, 
as  the  cold  victuals  of  a  dusty  restaurant  or  on  fruits  and  vegetables  ex- 
posed to  the  dust  of  the  street.  As  a  matter  of  fact  there  is  a  form  of 
dust  Infection  which  manifests  itself  mainly  by  a  disturbance  of  the 
gastric  mucous  membranes,  with  abundant  secretion  of  mucus  and  often 
accompanied  by  severe  vomiting. 

Where  one  symptom,  or  its  location  in  the  body,  dominates,  it  may 
give  character  to  the  ailment  and  thereby  determine  its  popular  name, 
or  its  patent  medicine  name.  For  instance,  if  the  secretion  of  mucus 
or  muco-pus  is  the  chief  symptom  then  wo  have  "catarrh;"  if  the  pain  in 
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the  back  predominates,  we  hear  the  worils  *'backache,"  or  "lumbago"  or 
•*rbeumatlsm/'  or  even  ^'disease  of  the  kidneys.** 

One  of  the  peculiarities  of  the  human  mind  is  that  the  moment  a  name 
is  given  to  a  thing,  to  a  phenomenon  or  f^ven  a  sensation,  it  is,  by  many 
men  at  least,  regarded  as  a  something  deflnite,  as  an  entity.  This  is  es- 
pecially true  in  the  case  of  abnormal  conditions  of  the  human  body.  The , 
average  man  does  not  regard  an  ailment  simply  as  a  warning  from  na- 
ture that  something  is  wrong  and  that  means  should  be  taken  to  correct 
the  condition— by  removing  the  cause,  but  he  regards  it  as  an  entity  that 
should  or  must  be  overcome  by  an  antagonist,  an  antidote,  or  in  other 
words  a  "medicine.**  Hence  a  pain  calls  for  a  "pain  killer**  and  a  cough 
for  a  "cough  cure.**  That  chronic  ill-health  and  disease  may  result 
from  such  a  course  is  well  known  to  medical  men,  and  that  Is  why  they 
say  the  more  patent  medicines  the  people  use  the  more  work  there  is 
for  the  doctors. 

With  the  active  cause  constantly  present,  that  is  infective  dust,  there 
are  of  course  many  cases  of  ill-health.  Minor  ailments  make  up  the 
great  mass  of  daily  complaints  of  ill-health.  There  may  be  simple  mal- 
aise or  lassitude,  or  well  defined  aches  and  pains  for  which  we  are 
not  able  to  account  and  take  them  as  a  matter  of  course.  The  relationship 
between  a  ride  on  a  dusty  street  car  on  the  way  down  town  or  the  con- 
finement to  an  illy- ventilated,  dusty  room  or  an  exposure  to  clouds  of 
street  dust,  to  a  subsequent  attack  of  running  nose  or  feverishness, 
wandering  pains  and  aches  or  headache  or  biliousness  or  loss  of  appetite, 
is  seldom  considered.  People  have  to  have  their  attention  called  to  these 
things  and  led  to  realize  that  a  polluted  atmosphere  means  ill-health  and 
may  lead  to  a  well-defined  disease. 

The  Patent  Medicine  Habit:  When  a  man  feels  bad  he  of  course 
wants  something  to  make  him  feel  good  or  well.  Simple  means,  such  as 
quiet,  rest,  fasting,  good  air,  may  be  all  that  is  needed  for  a  day  or 
two  to  enable  nature  to  bring  about  a  normal  condition.  But  few  persons 
pursue  such  a  course:  It  Is  easier  to  stop  in  at  the  drug  store  and  call 
for  one  of  those  widely  advertised  nostrums  guaranteed  to  "kill  the  pain" 
or  "stop  the  cough.*'  Repeated  and  increased  doses  may  be  required, 
but  that  does  not  matter  so  long  as  relief  follows,  and  no  serious  thought 
is  given  the  matter  until  nature  rebels  and  a  serious  disease  is  the  result. 
Pain  in  nearly  every  case  is  simply  a  warning  that  something  is  wrong, 
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and  a  cough  In  most  Instances  is  simply  nn  effort  on  nature's  part  to  get 
rid  of  some  Irritating  material.  When  we  get  a  particle  of  food  Into 
the  windpipe  we  cough  until  It  comes  up,  but  when  the  cough  is  due  to 
the  inhalation  of  a  mass  of  irritating  dust  particles  we  (that  is.  some  of 
us)  use  a  "cough  cure." 

With  the  active  cause,  the  infected  dust,  so  plentifully  present  and 
with  a  frequent  reaction  or  effect,  that  Is  the  presence  of  an  ailment  we 
have  hence  another  effect:  a  large  variety  of  nostrums  or  patent  medi- 
cines—to counteract  the  reaction  due  to  inhaling  infected  dust.  In  ad- 
vertising these  the  long  list  of  names  given  above  is  used.  Usually  some 
one  name  is  given  in  large  type,  followed  by  several  others  in  smaller 
type  and  from  time*  to  time  there  is  a  shifting,  one  of  the  synonyms  in 
the  small  type  will  be  advanced  to  head  the  list.  There  are  several  sets 
of  these  words  or  names,  depending  on  the  part  of  the  body  where  tlie 
symptoms  of  the  dust  Infection  are  mainly  localized.  If,  for  instance  tlie 
pain  is  mainly  in  the  bacli,  the  chief  word  and  the  minor  ones  wIU  likely 
be:  BACKACHE,  lumbago,  rheumatism,  diseases  of  the  kid«e.>s;  by 
changing  we  get  DISEASE  OF  THE  KIDNEYS,  backache,  lumbago,  etc., 
each  of  the  words  being  in  turn  used  in  large  type.  For  the  throat  and 
chest  we  have:  COLD,  catarrh,  grip,  throat  trouble,  weak  lungs,  tonsil- 
itis,  etc.  For  the  nervous  conditions  we  have  woi*ds  like  headache,  neu- 
ralgia, biliousness,  neurasthenia,  etc.  With  a  large  list  of  words  there 
can  be  considerable  shifting  about.  All  these  points  are  brought  out  in 
the  clippings  which  I  will  show.  The  relative  amount  of  space  occupied 
by  patent  medicine  advertisements  In  the  newspapers  of  different  Indiana 
towns  and  cities  will  also  be  shown  by  clippings.  An  examination  will 
show  that  a  minimum  of  such  advertisements  in  a  city  means  a  com- 
paratively clean  city,  while,  on  the  other  hand.  In  a  dirty  and  dusty  city 
the  newspapers  are  full  of  advertisements  of  patent  medicines  relating 
to  ailments  and  diseases  directly  attributable  to  the  inhalation  of  a  dust 
polluted  atmosphere.  Nature  exacts  her  dues.  What  the  people  save 
by  neglecting  to  keep  their  cities  clean,  they  are  compelled  to  spend,  or 
do  spend,  for  patent  medicines  in  the  vain  attempt  to  counteract  the 
evil  influence  of  the  dust.  A  comparative?  study  of  patent  medicine  ad- 
vertisements In  the  newspapers  of  different  cities,  states  and  nations, 
furnishes  much  food  for  thought.  Civic  pride  and  dust  seem  incom- 
patible.    To   be  able   to   loint   with   pride   to  one's   home   city   is  quite 
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different  from  having  to  explain  to  your  visiting  friend  wliy  everytliing 
is  dirty  and  dusty. 

It  would  be  interesting  to  know  the  financial  aspects  or  statistics  of 
tills  subject,  the  cost  of  keeping  a  city  clean  and  the  cost  of  time  lost  on 
account  of  ill-health  and  the  cost  of  so-called  remedies  used  in  attempting 
to  counteract  the  evil  influence  of  the  dust.  There  is  of  course  a  wide 
gap  between  a  headache  or  a  cold  and  i^ueumonia  or  tuberculosis,  there 
are  all  stages  of  ill-health  between  such  extremes  and  between  the  at- 
tendant loss  of  time  and  money. 

Some  of  the  nostrums  are  advertised  for  the  cure  of  specific  diseases 
lilse  tuberculosis  or  cousumption— a  disease  easily  curable  as  a  rule,  in  its 
early  stages,  but  not  by  swallowing  a  lot  of  patent  medicines.  What  is 
not  claimed  for  patent  medicines  is  not  worth  claiming.  That  reputable 
pliysicians  do  not  prescribe  patent  medicines  needs  scarcely  be  mentioned. 

It  is  of  some  interest  to  know  that  some  of  the  most  widely  adver- 
tised nostrums  can  be  made  at  a  cost  of  one  or  two  cents  per  gallon— 
the  container  and  label  of  many  costing  more  than  the  Ingredients.  There 
must  of  necessity  be  a  large  margin  of  profit  or  a  *'mediciue"  costing  a 
few  cents  and  selling  for  a  dollar  could  not  be  advertised  so  extensively 
and  so  persistently. 

In  conclusion:  As  our  country  becomes  more  and  more  densely  popu- 
lated various  sanitary  problems  arise  and  press  for  solution.  This  is 
especially  true  of  our  cities.  Houses  of  brick  and  stone  are  displacing 
those  built  of  wood  and  thus  lessening  the  danger  from  tire.  The  open 
ditch  has  given  place  to  the  underground  sewer;  the  mud  road  to  the 
paved  street.  Shallow  wells  disappear  before  the  advent  of  water  works, 
and  the  latter  themselves  are  getting  a  better  supply  by  means  of  filtra- 
tion. 

Water-borne  diseases  have  been  reduced  to  a  minimum  in  many  cities 
and  epidemics  are  prevented.  The  occurrence  of  many  diseases,  such  as 
the  plague,  cholera,  typhus,  smallpox  and  the  like,  have  been  reduced  to 
a  minimum,  if  not  entirely  prevented,  by  proper  precautions,  based  on  a 
proper  knowledge  of  their  active  cause  and  its  diffusion. 

What  about  preventing  the  ravages  of  ailments  and  diseases  trans- 
mitted through  the  agency  of  the  dust?  What  are  we  doing  to  reduce  the 
amount  of  dust  to  a  minimum?  What  efforts  are  we  making  to  have 
pure  air  in  our  public  halls,  churches,  street  cars,  and  in  the  city  gener- 
ally? 
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What  shall  we  do  with  the  persistent  floor  and  sidewalk  spitter? 
Will  education  cause  him  to  be  displaced  by  a  generation  of  non-spitters? 
What  can  we  do  for  the  poor,  ignorant  man,  and  his  family,  who  keeps 
himself  poor  buying  patent  medicines— medicines  which  may  give  rehef 
but  which  can  not  cure. 


The  chief  charts  used  In  illustrating  the  paper  were  as  follows: 
1.  Chart  showing  the  common  names  used  in  patent  medicine  adver- 
tisements. The  names  were  arranged  in  three  columns,  the  first  giving 
names  of  ailments  of  a  catarrhal  nature  or  of  the  respiratory  system, 
and  marked  in  red;  the  second  column,  marked  in  blue,  contained  names 
of  the  rheumatic  and  aching  type,  thus:: 


Catarrh'' 

"RhemnatiBm" 

Colda'' 

"Backache" 

Grip" 

'* Lame  Back" 

Sore  Throat" 

"Kidney  Disease" 

Pleurisy'' 

"Aching  Joints" 

Etc. 

Etc. 

In  the  third  column  were  given  the  names  used  more  especially  in  con- 
nection with  the  nervous  and  gastric  manifestations  of  dust  infection, 
such  as  nervousness,  headache,  neuralgia,  gastritis,  a  touch  of  malaria, 
etc. 

2.  Chart  showing  the  amount  of  space  occupied  by  advertisements  of 
patent  medicines  in  the  newspapers  of  diflPerent  cities  and  towns.  The 
total  space  occupied  by  medical  ads  of  all  kinds,  and  that  means  of  nos- 
trums and  of  quacks,  varied  from  2.5  to  14.2  per  cent.,  while  the  ads  of 
dust  disease  nostrums  (as  indicated  on  chart  1)  varied  from  1.1  per  cent 
in  a  comparatively  clean  city,  up  to  10  per  cent,  (and  even  more)  in  a 
dusty  city. 

(Are  we  justified  in  concluding  that  if  the  inhabitants  of  a  clean 
city  pay  $1.10  per  year,  those  of  a  dusty  city  are  compelled  at  the  same 
time  to  pay  $10.00  for  patent  medicines?) 

3.  An  exhibit  of  the  total  number  of  ads  and  the  amount  of  space 
they  occupy  in  newspapers  of  half  a  dozen  different  cities.  Clippings  all 
pasted  on  long  rolls  of  paper.  The  contrast  between  a  clean  and  a  dusty 
city  is  thus  shown  in  a  striking  manner. 
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4.  A  selection  of  large  ads,  some  occupying  a  full  page.     Most  of 
fhese  appeared  at  times  when  the  dust  was  at  its  maximum,  namely  In  the 

^^Und  again  in  the  spring.    The  title  of  this  sheet  was:    "Who  Pays  the 

Biljv» 

«>.   Chart  showing  the  seasonal   prevalence  of  patent  medicine   ads. 
^^  fall  and  spring  tides;  low  ebb  in  the  summer.     (In  the  summer  the 
^•ntnm  on  the  sidewalks  is  sterilized  by  the  hot  rays  of  the  sun,  the 
*      treets  are  sprinkled  and  doors  and  windows  are  open.) 

6.  Clippings  pasted  on  sheets  showing  the  changes  in  names  in  the 
^K^ame  advertisement  at  dlflPerent  times  of  the  year,  and  from  day  to  day 
c^mr  week  to  week.  The  words  catarrh,  colds,  rheumatism,  kidney  disease, 
^^tc,  being  marked  In  red  or  blue— as  Indicated  on  chart  No.  1. 
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An  Esker  in  Tippecanoe  County,  Ind. 


Wm.  a.  McBeth. 


An  Esker  in  Tippecanoe  County.  Indiana. 

An  esker  or  serpent  kame  is  a  serpentine  ridge  of  sand  and  gravel  evi- 
dently formed  by  a  stream  flowing  in  a  tunnel  at  the  bottom  of  a  glacier 
or  in  a  canyon  through  it. 

An  interesting  example  of  this  feature  extends  through  sections  1,  2, 
11,  and  10,  Town  21  north,  Range  5  west,  In  Tippecanoe  County,  Indiana. 
Its  nortlieast  end  is  about  one-half  mile  southwest  of  South  Raub,  a  sta- 
tion on  the  C.  I.  &  L.  Ry.  (Monon  Route)  nine  miles  south  of  Lafayette. 
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B>om  the  station  and  railway,  it  is  visible  and  easily  distinguished  from 
the  bordering  prairie  lands  by  its  forested  surface. 

This  ridge  exceeds  two  miles  in  length  and  varies  in  height  from  a 
few  feet  at  the  ends  to  fifty  or  sixty  feet  along  the  main  body.  Its  sides 
slope  at  angles  of  20"  to  35°  away  from  the  arching  crest  Its  height 
is  quite  uniform,  but  few  Irregularities  occurring  in  the  whole  lengtL 
The  base  of  the  ridge  is  from  twenty  to  thirty  rods  wide. 

An  interesting  observation  is  that  the  outside  or  convex  sides  of 
bends  have  the  steeper  slopes,  a  fact  bearing  on  the  theory  of  stream 
origin. 

The  material  is  stream  gravel  assorted  from  the  glacial  drift  arranged 
in  layers  which  slope  to  the  southwest.  This  arrangement  of  the  mate- 
rial indicates  stream  action  and  shows  the  course  of  the  stream  that  de- 
posited the  eslser.  Excavations  to  obtain  gravel  for  road  making  occur 
at  points  x  x  x  shown  on  the  map  and  the  characteristic  structure  is 
shown  in  each.  Mounds  of  gravel  occur  in  line  with  the  general  trend  of 
the  eslser  at  each  end.  A  chain  of  these  elevations  extends  a  mile  from 
the  southwest  end. 

The  valley,  a  half  mile  wide,  comprising  the  eslier  trough,  extends 
from  the  vicinity  of  South  Raub  station  to  the  Independence-Darlington 
moraine  near  Sugar  Grove,  where  it  crosses  the  divide  and  connects  with 
the  valley  of  Shawnee  Creeli,  which  flows  west.  The  trough  Is  now  tray- 
ersed  by  the  Little  Wea  Creek,  which  flows  northeast,  just  the  reverse 
of  direction  followed  by  the  stream  which  built  the  esker.  This  creeli 
rises  at  the  gap  through  the  moraine  at  Sugar  Grove  and  it  leaves  the 
trough  by  a  deep  narrow  valley  through  another  moraine  at  a  little  dis- 
tance north  of  South  Kaub.  Mounds  of  gravel  near  the  station  and  fur- 
ther to  the  northeast  may  lie  in  the  c^ourse  of  the  stream  that  deposited 
the  esker. 

The  problem  of  the  slope  of  the  esker  trough  opposite  to  the  direc- 
tion of  the  sub-glacial  stream  that  originally  corraded  it  suggests  the 
explanation  of  hydrostatic  pressure  in  the  tunnel. 

'ihe  cause  of  the  deposit  of  gravel  and  sand  as  an  esker  may  be  re- 
lated to  the  reverse  slope  of  the  esker  trough  causing  the  stream  to  grade 
up  to  a  slope  line  In  the  opposite  direction,  which  would  carry  it  over 
the  divide  at  Sugar  Grove. 
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Notes  on  the  Delta  of  the  Mississippi  River. 


William  A.  McBeth. 


The  large  scale  map  of  the  Alluvial  Valley  of  the  Lower  Mississippi 
River  published  by  the  Mississippi  River  Commission,  St.  Louis,  Mo.,  is  a 
fine  example  of  map  making  and  a  most  valuable  adjunct  to  geography 
study  in  the  public  high  schools  and  colleges. 

A  study  of  this  map  reveals  many  interesting  facts  related  to  the 
growth  of  the  delta  that  the  stream  has  formed  in  the  edge  of  the  Gulf 
of  Mexico.  Various  questions  are  suggested  by  this  study.  What  land 
area  has  been  added  to  the  continent  by  the  river?  What  facts  or  fea- 
tures observable  on  the  map  indicate  delta  area?  What  is  the  origin  of 
such  lakes  as  Pontchartrain,  Maurepas  and  Grand?  How  do  the  lakes 
in  the  delta  differ  from  those  along  the  river  above  Baton  Rouge?  What 
do  the  bays  along  the  seaward  border  of  the  delta  indicate  as  to  the 
manner  of  growth  of  the  land  area  and  of  the  origin  of  lakes  in  the 
delta?  Why  does  the  river  become  straighter  toward  the  mouth?  What 
is  the  cause  of  the  abrupt  bend  just  below  New  Orleans?  Why  does 
the  river  flow  so  persistently  to  the  southeast  through  the  delta? 

It  is  generally  stated  that  the  delta  extends  from  the  mouth  of  Red 
River  southward  because  here  the  distributary  farthest  upstream  leaves 
the  river.  This  statement  seems  somewhat  arbitrarily  derived  from  the 
earlier  definition  which  describes  a  delta  as  the  land  included  within  the 
divided  mouths  of  a  river,  rather  than  the  land  formed  by  a  river  about 
its  mouth.  A  line  extended  from  Baton  Rouge  to  New  Iberia  connects 
the  south  edges  of  the  uplands  on  the  opposite  sides  of  the  river  and 
seems  a  proper  division  between  the  filled  valley  above  and  the  area  of 
added  land  or  delta  proper.  South  of  this  line,  the  great  fan  of  the 
delta  projects,  breaking  the  great  curve  of  the  north  shore  of  the  gulf. 
Below  this  line  the  shape  and  size  of  the  lakes  change  abruptly  from 
narrow,  ox-bow  lakes,  formed  by  the  river  cutting  across  the  necks  of  its 
bends,  to  large,  broad,  irregular  shaped  lakes,  evidently  formed  by  irregu- 
lar deposit,  leaving  areas  of  the  gulf  unfilled.  Lake  Pontchartrain,  for  ex- 
ample. Is  a  portion  of  the  former  gulf  surface  Inclosed  between  the  up- 
lands to  the  north  of  It  and  the  advancing  delta  on  the  south.  Notice 
how  near  the  south  shore  of  this  lake  the  river  flows.  Notice  the  stream 
from  within  the  limits  of  New  Orleans  extending  along  the  strip  of  land 
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between  Lake  Pontchartrain  aud  Lake  Borgne.  This  stream  is  evidemly 
a  former  distributary  of  the  main  stream.  The  bays  along  the  edge  of 
tlie  delta  of  which  Barataria,  Timbalier  and  Terre  Bonne  are  examples, 
show  how  the  advancing  delta  arms  extend  around  areas  of  gulf  and 
hem  them  in.  Notice  particularly  Bay  Mai'chand,  at  the  mouth  of  Bayou 
la  Fourche,  and  the  separation  of  Timbalier  and  Terre  Bonne  bays  by  the 
long  narrow  delta  of  Bayou  Terre  Bonne. 

This  inclosing  process  is  aided  by  the  formation  of  barrier  beaclies 
from  point  to  point  by  wave  action.  True  delta  area  is  further  indicated 
by  the  straighter  course  of  the  river  below  Baton  Rouge.  The  river  is 
very  meandering  through  the  whole  length  of  the  alluvial  valley  on- 
account  of  the  gentle  slope  of  the  river  bed,  but  below  Baton  Rouge  it 
becomes  increasingly  straight,  although  m  the  distance  of  two  hundred 
forty  miles  the  fall  is  but  tive  feet,  or  one-fourth  inch  per  mile.  As 
streams  always  acquire  the  meandering  habit  on  gentle  slopes,  this  ap- 
parent contradiction  of  the  law  of  stream  flow  furnishes  an  interesting 
problem.  I  piopose  this  explanation:  The  river  flowing  into  the  gulf 
produces  a  current  some  distance  out  from  the  shore  along  the  sides  of 
which  the  sediment  is  deposited  more  rapidly  than  in  the  swifter  central 
line  of  flow.  Finally  the  narrow  mud  banks  appear  above  the  surface 
along  the  course  laid  out  by  the  current  In  the  still  waters  of  the  gulf. 
The  tendency  to  meander  shown  at  the  head  of  the  delta  indicates  the 
inclination  of  the  stream  to  conform  to  law.  The  stream  is  forming 
meanders.  Below  New  Orleans  an  abrupt  bend  appears  as  an  apparent 
refutation  of  the  explanation  of  the  straight  lower  course.  This  bend 
represents  an  accident  in  the  direct  forward  movement  of  the  delta.  Ob- 
serve the  streams  beginning  near  the  eastern  curve  of  this  bend  and  the 
tract  of  land  extending  east  and  partially  inclosing  Lake  Borgne  and 
Mississippi  Sound  on  the  south.  These  streams  and  this  strip  of  land 
indicate  a  former  course  of  the  river.  A  crevass  across  the  narrow  south 
bank  caused  the  abandonment  of  the  part  below  and  the  abrupt  turn  of 
the  river.  A  crevass  called  **The  Jump,"  twenty  miles  above  the  mouth 
of  the  river,  indicates  how  a  repetition  of  the  above  accident  may  occur. 
A  submarine  fan  is  approaching  the  surface  outside  of  this  gap.  The 
southeast  trend  of  the  river  through  the  delta  and  of  the  main  area  of 
the  delta  itself  may  be  due  to  the  eastward  movement  of  the  Gulf 
Stream  off  shore  which  deflected  the  incoming  river  current  to  the  east. 

4— A.  or  8ci«sri,  '04. 
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51 
The  Poisonous  Plants  of  Indiana. 


Stanley  Coulter. 


It  is  the  purpose  in  this  paper  to  consider  only  those  plants  occurring 
within  the  limits  of  Indiana,  which  are  said  to  be  contact  poisons.  The 
list  as  assembled  from  various  authorities  is  sufficiently  extended  to  raise 
question  as  to  the  character  of  the  facts  upon  which  the  forms  were 
included  among  the  contact  poisons.  The  list,  as  I  have  been  able  to 
collate  it,  is  as  follows: 

Alisma  Plantago-aquatica  L.    Water  plantain. 

Arisaema  triphyllum  (L.)  Torr.    Jack  in  the  Pulpit.     Indian  Turnip. 
Arisaema  Dracontlum  (L.)  Schott.    Green  Dragon. 
Spathyema  fcetida  (L.)  Raf.     Skunlc  Cabbage. 
Veratrum  viride  Ait.    Indian  Poke,    White  Hellebore. 
Cypripedium  hirsutum  Mill.    Yellow  Lady's  Slipper. 
Urtica  gracilis  Ait.    Slender  Nettle. 
Urtica  dioica  L.    Stinging  Nettle. 
Urticastrum  divarlcatum  (L.)  Kuntze.    Wood  Nettle. 
Polygonum  hydropiper  L.     Smartweed.    Water  Pepper. 
Polygonum  punctatum  Ell.    Water  Smartweed. 
Phytolacca  decandra  L.    Pokeberry. 
ActfiDa  rubra  (Ait.)  Willd.    Red  Baneberry. 
Delphinium  consollda  L.    Field  Larkspur. 
Anemone  quinquefolia  L.    Wind  flower.    Wild  Anemone. 
Clematis  Vlrglniana  L.    Virgin's  Bower.    Wild  Clematis. 
Ranunculus  sceleratus  L.    Ditch  Crowfoot.    Cursed  Crowfoot. 
Ranunculus  acris  L.    Tall  or  Meadow  Buttercup. 
Ranunculus  bulbosus  L.    Bulbous  Buttercup. 
Podophyllum  peltatum  L.    May  Apple.    Mandrake. 
Sanguinaria  Canadensis  L.    Bloodroot 

Cniciferae:  Various  genera,  including  the  mustards,  pepper-grass  and 
horseradish. 

Drosera  rotundifolia  L.    Round-leaved  Sundew. 
Ailanthus  glandulosa  Desf.    Tree  of  Heaven. 
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Euphorbia:  Not  only  all  of  the  fourteen  species  reported  from  Indi- 
ana, but  all  of  the  hundred  of  more  species  occurring  in  the  United 
States. 

Rhus  Vernix  L.    Poison  Elder.    Poison  Ash.    Poison  Dogwood. 

Rhus  radlcans  L.    Poison  Ivy.    Poison  Oak. 

Dirca  palustrls  L.    Leather  wood.    Moose- wood. 

Aralla  spinosa  L.    Angelica  Tree.    Hercules  Club. 

Solanum  Dulcamara  L.    Poison  Nightshade. 

Datura  Stramonium  L.    Jamestown  or  Jimson-weed.    Thorn  Apple. 

Datura  Tatula  L.    Purple-stemmed  Jlmson. 

Verbascum  Thapsus  L.    Common  Mullein. 

Catalpa  Catalpa  (L.)  Karst    Catalpa.    Indian  Bean. 

Lobelia  inllata  L.    Indian  Tobacco. 

Xanthium  strumarium  L.    Cocklebuf.    Burthistle. 

Solidago:  All  species  to  be  regarded  with  suspicion  by  persons  with 
sensitive  skins.  Solidago  odora  Ait.»  said  to  be  particularly  dangerous 
because  of  a  "volatile  oil  that  is  an  irritant  and  rubefacient." 

Leptllon  Canadense  (L.)  Brltton.    Horse-weed.    Flea  Bane. 

Bldeus  frondosa  L.    Common  Beggartlcks.    Spanish  Needles. 

Anthemis  Cotula  L.    Common  Dog-fennel. 

Arctium  Lappa  L.  Burdock. 

To  these  may  be  added  the  commonly  cultivated— 

Tropjeolum  majus  L.    Nasturtium. 

Nerium  Oleander  L.    Oleander. 

Primula  obconica  Hance.     Primrose. 

This  is  a  rather  startling  array  of  dangerous  plants,  especially  to  the 
field  botanist  who  has  been  handling  most  of  them  with  perfect  Impunity 
for  years.  It  occurred  to  me  some  years  ago  that  it  would  be  interesting 
to  examine  the  list  carefully  and  so  far  as  possible  to  conduct  a  series  of 
experiments  confirming  or  disproving  the  correctness  of  the  inclusion  of 
the  above  forms  In  the  list.  This  I  have  been  able  to  do  with  the  aid  of 
a  number  of  students  who  offered  themselves  as  subjects  for  the  experi- 
ments. In  the  last  five  years  I  have  been  able  to  secure  twenty-two 
persons  to  aid  me  in  the  work. 

The  most  cursory  examination  breaks  the  preceding  list  into  two 
sharply  separate  groups.  In  the  one  the  skin  Irritation  is  due  to  the  action 
of  some  specific  substance  of  the  plant,  as  In  the  case  of  Rhus;  In  the 
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other  the  skin  irritation  is  plainly  due  to  mechanical  causes,  as  in  the  case 
of  Arctium  and  Xanthium.  There  seems  to  be  no  good  reason  why  any 
plant  with  piercing  surface  outgrowths,  such  as  Bur-grass  (Cenchrus 
tribuloides  L.),  should  not  be  included  in  the  latter  group  and  the  list 
almost  indefinitely  extended.  Very  little  was  done  experimentally  with 
such  plants,  for  though  persistent  and  sometimes  festering  sores  may 
resjult  from  handling  them,  the  irritation  is  due  to  traumatic,  not  to  toxic, 
causes. 

In  the  first  group  of  plants  an  additional  separation  may  be  made  Into 
those  poisonous  by  mere  handling  and  those  whose  poisonous  properties 
seem  to  be  liberate^  only  as  the  result  of  dry  trituration  or  grinding,  the 
well  known  Irritant  effects  of  the  dust  arising  from  the  dried  roots  of 
Podophyllum  being  a  case  in  point. 

It  will  thus  be  found  that  the  number  of  plants  which  are  really  con- 
tact poisons,  under  ordinary  handling  is  very  much  reduced  and  the  long 
continued  immunity  of  those  of  us  who  have  collected  widely  is  not  after 
all  as  wonderful  as  it  might  at  first  seem.  As  a  matter  of  fact  it  would 
seem  that  any  plant,  which  in  any  way  and  under  any  conditions  however 
extraordinary  produced  a  skin  irritation  had  been  promptly  placed  timong 
the  contact  poisons.  There  is  also  to  be  considered  the  personal  idiosyn- 
crasy. Some  persons  are  peculiarly  susceptible  to  plant  poisons,  either 
because  of  an  especially  sensitive  skin  or  of  some  constitutional  condition 
which  makes  them  remarkably  non-resistant  to  the  sequelae  of  skin 
lesions  of  any  sort.  As  a  result  of  this  consideration  of  the  personal  equa- 
tion the  list  of  plants  poisonous  by  contact  Is  still  further  reduced. 

A  rather  careful  experimental  study  of  the  plants  in  the  above  list  has 
been  made  with  the  following  results: 

In  all  cases  the  procedure  was  simple  but  was  deemed  sufficient  to 
demonstrate  the  poisonous  or  non-poisonous  character  of  the  plant  The 
plant  was  first  handled  freely  in  the  way  of  collecting  and  making  herb- 
arium specimens.  If  after  some  days  no  results  were  apparent,  the  part 
of  the  plant  said  to  contain  the  poisonous  element  was  rubbed  upon  the 
back  of  the  forearm  until  serum,  and  at  times  blood,  exuded,  the  juice  of 
the  plant  and  the  serum  being  allowed  to  dry  upon  the  arm.  If  no  results 
followed,  it  was  considered  safe  to  infer  that  the  form  was  not  a  contact 
poison. 

Water  plantain  (Alisma  Plantago-aquatica  L),  common  throughout  the 
state  in  mud  and  shallow  waters,  is  said  by  the  National  Dispensatory  to 
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contain  In  the  leaves  **an  acrid  principle  strong  enough  to  irritate  the 
skin."  No  one  of  the  twenty-two  subjects  showed  the  slightest  trace  of 
skin  in-itation  as  the  result  of  treatment  as  Indicated  in  the  preceding 
paragraiih.  The  leaves  were  taken  at  diflPerent  dates,  but  no  results  con- 
firming the  above  statement  were  secured. 

The  Indian  Turnip  and  Green  Dragon  (Arissema  trlphyllum  (L.)  Torr., 
and  A.  Dracontlum  (L.)  Sehott)  are  said  to  be  **violently  acrid  and  almost 
caustic  in  every  part,  frequently  producing  intolerable  Itching  and  in- 
flammation of  the  skin.'*  None  of  the  twenty-two  subjects  showed  the 
slightest  unpleasant  results  from  the  free  handling  of  the  above  species. 
As  a  result  of  the  more  vigorous  treatment  five  showed  a  vesicular  in- 
flammation lasting  for  three  or  four  days.  The  inflammation  was  ac- 
companied by  considerable  itching,  which,  however,  was  not  so  violent 
as  to  merit  the  term  "Intolerable."  Of  the  five  showing  unpleasant  effects, 
two  were  young  ladies,  who  proved  so  susceptible  to  almost  any  type  of 
skin  lesions  that  they  were  unable  to  continue  the  work. 

The  Skunk  Cabbage  (Spathyema  foetida  (L.)  Raf.)  is  said  to  be  "harm- 
less as  to  the  leaves,  but  with  root  so  acrid  as  to  produce  intolerable  itch- 
ing and  inflammation."  No  results  were  secured  from  frequent  and  rather 
rough  handling  of  the  roots.  Later  the  juice  was  expressed  by  pressure 
and  allowed  to  dry  upon  the  arms,  rubt)ed  to  extreme  redness,  of  five 
subjects.  Neither  itching  nor  inflammation  resulted.  The  latter  test  was 
repeated  in  April,  May,  June  and  September,  four  additional  subjects 
being  used,  but  in  every  case  failing  to  confirm  the  reputation  of  the  plant 
as  a  skin  irritant. 

Indian  Poke  (Veratrum  virlde  Ait.),  sparingly  found  in  many  localities, 
growing  in  swamps  and  wet  woods,  will,  it  Is  alleged,  if  "applied  to  the 
skin  in  moist  condition  cause  redness  and  burning.*'  The  plant  is  so 
occasional  in  its  occurrence  that  it  need  scarcely  be  taken  into  account 
Two  experiments  u|K)n  myself  gave  absolutely  no  redness  or  burning.  It 
is,  however,  fair  to  state  that  these  experiments  should  not  be  regarded  as 
determinative,  since  not  even  the  poison  Ivy  (Rhus  radicans  L.)  produces 
any  skin  irritation,  except  when  the  skin  has  been  rubbed  to  redness  with 
the  crushed  leaves  and  the  juice  allowed  to  dry  upon  the  surface. 

Cyprlpedium  hirsutum  Mill.,  the  Yellow  Lady's  Slipper  or  Moccasin 
flower,  is  said  to  be  "irritating  to  the  skin,  in  some  cases  poisoning  as 
severely  as  Rhus."    Eleven  out  of  the  twenty-two  persons  experimented 


Digitized  byLjOOQlC 


55 

upon  showed  unpleasant  effects  from  the  mere  handling  of  this  species  in 
collection  and  determination.  Six  others  were  poisoned  as  a  result  of  the 
rubbing  process,  only  five  escaping  entirely.  In  almost  every  class  I  have 
numerous  cases  of  poisoning  easily  referable  to  this  form.  The  poisonous 
property  seems  most  active  during  the  flowering  season,  the  plant  being 
practically  innocuous  after  seed  maturation.  The  eflPect  shows  first  as  a 
hj-penemia,  later  l^ecoming  vesicular  and  even  pustular  if  untreated.  It 
yields  readily,  however,  to  ordinary  emollient  treatment  and  can  be  fairly 
limited  in  its  spread  by  frequently  bathing  the  adjacent  parts  with  alcohol. 
My  attention  was  first  called  to  the  poisonous  character  of  the  plant  by 
Dr.  D.  T.  MacDougal  and  continued  observation  but  serves  to  confirm  the 
view  that  many  cases  of  poisoning  attributed  to  the  poison  ivy  should  be 
referred  to  this  species.  The  attractiveness  of  the  flower  serves  to  lead 
many  i>er3ons  to  collect  it  in  large  masses  and  if  the  results  reported 
above  are  at  all  indicative,  it  is  doubtless  chargeable  with  many  cases  of 
poisoning  occurring  in  the  early  spring. 

The  nettles  including  XTrtica  dioica  L.,  Urtica  gracilis  Ait.  and  Urtlca- 
strum  divaricatum  (L.)  Kuntze,  poison  through  the  action  of  acrid  con- 
stituents, producing  an  intolerable  burning.  The  inflammation,  however, 
yields  so  readily  to  treatment  by  cooling  lotions  and  is  so  ephemeral  in  its 
character  if  untreated,  that  the  plants  are  to  be  considered  as  annoying 
rather  than  poisonous.  None  of  twenty-two  subjects  escaped  the  intense 
burning  following  the  handling  of  these  forms.  The  inflamed  condition 
never  persisted  over  two  or  three  hours  even  after  a  rather  vigorous 
whipping  of  the  skin  with  the  plants. 

Of  the  Smartweeds,  two.  Polygonum  hydroplper  L.,  and  P.  punctatum 
Ell.,  it  is  said  "cause  itching  and  burning  of  the  skin."  In  the  experi- 
ments tried  this  proved  true  if  the  expressed  juice  was  applied  to  mucous 
membranes,  especially  those  of  the  eye.  In  no  case  was  any  irritation 
observable  where  the  application  was  to  the  skin.  In  this  case  also,  the 
irritation  was  but  temporary  and  yielded  readily  to  bathing  the  affected 
parts  in  cold  water. 

That  Pokeberry  (Phytolacca  decandra  L.)  contains  a  principle  which 
is  an  internal  poison  is  well  known.  The  claim,  however,  that  the  "green 
plant  and  root  Irritate  the  skin,  affecting  chiefly  mucous  membranes," 
does  not  seem  to  be  so  well  made  out.  Only  eight  subjects  were  treated 
with  this  species  and  in  no  instance  were  any  inflammatory  symptoms  ob- 
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servable.  Later  the  dried  root  was  ground  and  a  very  annoying  and 
somewhat  persistent  irritation  of  the  mucous  membranes  of  the  eye  re- 
sulted, yielding  only  to  treatment  by  an  oculist.  It  is  fair  inference  that 
no  part  of  the  PokebeiTy  is  a  contact  poison  in  the  ordinary  acceptance  of 
the  term,  although  the  plant  does  possess  a  poisonous  principle  which 
under  exceptional  conditions  may  produce  an  inflammation  of  a  somewhat 
obstinate  and  therefore  serious  character. 

The  Baneberry  (Actoea  rubra  (Ait.)  Willd.)  is  said  to  contain  a  **ve8icat- 
ing  principle."  Experimentation  upon  fifteen  subjects  failed  to  verify  this 
statement.  In  this  case,  as  in  all  others  where  negative  results  were  ob- 
tained, the  experiments  were  repeated  several  times  at  different  stages  of 
the  development  of  the  plant. 

The  Field  Larkspur  (Delphinium  consolida  L.)  is  also  claimed  to  be  a 
skin  Irritant.  **A  specific  element  in  the  seeds  produces  in  tincture  great 
burning  and  infiammation  of  the  skin.*'  I'he  experiments  upon  this  form 
were  unsatisfactory  because  of  the  small  amount  of  material  available. 
The  tincture  applied  to  the  skin  produced  some  slight  burning  and  in- 
fiammation, although  the  latter  was  no  greater  than  would  be  expected 
from  a  similar  treatment  with  pure  alcohol.  Evidently,  however,  the 
Field  Larkspur  is  in  no  sense  to  be  considered  a  plant  dangerous  to  handle. 

The  Wild  Anemone  or  Wind  flower  (Anemone  qulnquefolia  L.),  said  to 
be  **iiTitating  to  the  skin,  producing  redness  and  Itching,"  was  found,  so 
far  as  the  experiments  went,  to  be  perfectly  innocuous,  not  even  those 
who  w^ere  most  susceptible  to  skin  irritations  showing  the  slightest  sign  of 
inflammatory  symptoms. 

The  Virgin's  Bower  or  Wild  Clematis  (Clematis  Virginiana  L.),  said  to 
contxiin  an  "acrid  irritant  producing  blisters",  affected  nine  out  of  seven- 
teen subjects;  four  by  the  mere  handling,  the  other  five  as  a  result  of  rob- 
bing the  skin  with  the  leaves  and  fiowers.  A  marked  hypersemia  preceded 
the  vesicular  stage  of  the  inflammation,  which  in  no  case  was  of  more 
than  three  days  duration. 

Three  of  the  Crowfoots  or  Buttercups  (Ranunculus  sceleratus  L.,  R. 
acris  L.,  and  R.  bulbosus  L.).  it  is  alleged,  'cause  infiammation  and  ulcers, 
the  root  being  especially  rich  in  poisonous  substances."  Of  these  R. 
sceleratus  and  R.  bulbosus  are  sufl^ciently  occasional  in  our  area  to  be 
neglected.  R.  acris,  also,  as  at  present  delimited  by  systematists,  is  of 
relatively  scant  occurrence  in  Indiana.     Seven  subjects  were  used.    None 
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showed  any  III  effects  from  treatment  with  aerial  parts.  Two  showed 
sharp  inflammation  from  rubbing  the  skin  with  the  root,  but  neither 
showed  any  indication  of  ulcers  although  the  inflammation  was  left  un- 
treated. Inflammatory  symptoms  disappeared  at  the  end  of  the  sixth  day, 
in  both  cases. 

The  familiar  May  Apple  (Podophyllum  peltatum  L.)  has  been  included 
In  the  lists  of  plants  poisonous  by  contact  from  the  earliest  times.  Both 
leaves  and  roots  are  said  to  be  "poisonous  and  drastic"  by  some  authors; 
others  content  themselves  with  the  statement  "rather  poisonous";  still 
others  attribute  the  '^poisonous  principle  chiefly  to  the  root,  the  powder  of 
which  affects  the  mucous  membranes."  Of  the  truth  of  the  last  state- 
ment there  can  be  no  doubt,  as  scores  of  careless  or  ignorant  workers  in 
the  laboratories  of  manufacturing  pharmacists  can  testify.  Concerning 
the  other  two,  there  is  at  least  room  for  reasonable  doubt  No  record  has 
come  to  my  notice  of  any  case  of  poisoning  from  the  mere  handling,  and 
I  have  in  the  past  few  years  directed  the  work  of  classes  In  such  a  way  as 
to  secure  the  maximum  amount  of  handling  of  every  part  of  the  plant. 
Twenty  subjects  submitted  to  the  rubbing  process,  using  aerial  parts  of 
the  plant,  and  nineteen  showed  no  signs  of  inflammation.  One  was  a  sub- 
ject referred  to  in  a  previous  paragraph  as  peculiarly  susceptible  to  in- 
flammation after  skin  lesions  of  any  sort  In  this  case  a  rather  persistent 
inflammation  followed  the  experiment,  requiring  between  two  and  three 
weeks*  treatment  before  it  was  completely  reduced.  Five  submitted  to 
the  rubbing  process  with  fresh  roots  with  no  untoward  results.  The  irri- 
tating effect  of  the  dry  powder  of  the  root  upon  mucous  membranes  was 
considered  too  well  established  to  need  verification.  It  is  a  safe  inference 
that  any  part  of  the  May  Apple  may  be  handled  with  safety,  even  the 
dry  root  being  apparently  harmless,  and  only  irritating  when  in  the  form 
of  a  finely  comminuted  powder. 

The  common  Bloodroot  (Sangulnaria  Canadensis  L.)  is  another  plant 
regarded  with  suspicion  by  some  authors.  It  is  said  that  the  "dust  of  the 
dried  root  is  irritating  and  that  frequently  the  handling  of  the  root 
poisons."  No  experiments  were  made  as  to  the  effect  of  the  dust  pro- 
duced by  the  grinding  of  dried  roots,  but  both  dried  and  fresh  roots  were 
persistently  handled  without  record  of  poisoning  in  a  single  case  out  of 
seventeen.  Seven  showed  no  ill  effects  from  rubbing  the  arm  with  the 
fresh  root 
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The  Cruciferfie  named  are  such  well  known  irritants  as  to  need  no 
special  discussion,  although  in  none  of  the  forms  did  any  irritation  arise 
from  a  free  and  rather  rough  handling  of  the  plants. 

The  round  leaved  Sundew  (Drosera  rotundifolia  L.)  is  classed  as  a 
skin  irritant.  It  is  so  rare  in  our  area  that  it  scarcely  deserves  mentiou. 
Experiments  were  possible  only  with  dried  specimens.  Of  the  five  sub- 
jects selected  none  showed  any  signs  of  skin  irritation  as  a  result  of 
either  ft-eatment.  The  material  used  was  collected  in  August,  the  experi- 
ments were  made  the  following  February,  the  plants  having  been  sub- 
jected to  the  usual  drying. 

The  Tree  of  Heaven  (Ailanthus  glandulosa  Desf.),  it  is  said,  '^should 
be  regarded  with  suspicion."  No  experiments  were  tried  with  this  form 
and  a  somewhat  extended  examination  fails  to  reveal  any  instance  in 
which  poisoning  resulted  from  its  handling.  Personally  I  have  handled  it 
for  years,  and  have  rather  encouraged  classes  to  handle  it  but  have  failed 
utterly  to  find  the  form  at  all  poisonous  or  even  irritating. 

Of  the  Spurges  (Euphorbias)  more  than  one  hundred  species  occur  in 
the  United  States.  Loudon  says  of  them,  •*Bvery  one  is  so  acrid  as  to  cor- 
rode and  ulcerate  the  body  wherever  applied."  This  somewhat  vigorous 
arraignment  of  the  genus  does  not  seem  fully  justified  by  the  behavior 
of  the  local  forms.  In  the  experiments  upon  ten  subjects  E.  maculata  L., 
E.  humistrata  Engelm.,  E.  nutans  Lag.  and  E.  commutata  Engelm..  pro- 
duced no  ill  effects  from  handling.  Rubbing  the  arm  vigorously  with  the 
crushed  plants  and  allowing  the  latex  to  dry  produced  a  marked  Irritation 
in  five  of  the  ten  subjects  and  a  light  vesicular  inflammation  in  another. 
The  inflammation  was  somewhat  obstinate,  in  two  cases  requiring  the 
attention  of  a  physician.  In  the  case  of  the  flowering  Spurge  (Euphorbia 
coroUata  L.)  six  out  of  ten  subjects  were  distinctly  poisoned  by  merely 
handling  the  plant  in  its  flowering  condition.  la  this  case  the  plant  was 
gathered  in  masses  as  for  decorative  purposes,  thus  attempting  to  imitate 
the  manner  in  which  this  attractive  form  is  usually  handled.  Allowing 
the  latex  to  dy  upon  the  arm  caused  evident  poisoning  in  nine  of  the  ten 
cases.  The  experience  with  the  other  species  named  above  led  to  the 
prompt  treatment  of  the  inflammations,  so  that  nothing  can  be  said  as  to 
the  persistence  or  ultimate  character  of  the  irritation.  The  inference  may 
be  drawn  that  the  majority  of  our  native  spufges  are  not  such  virulent 
contact  poisons  that  they  can  not  be  handled  In  the  ordinary  way  without 
danger.     Euphorbia  coroUata  is,  however,  to  be  regarded  as  dangerous. 
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especially  in  the  flowering  period,  and,  as  tbat  extends  from  April  to  Oc- 
tober, it  is  probably  to  be  avoided  at  all  times.  Apart  from  the  results 
of  these  experiments  I  have  records  of  twenty-three  cases  of  poisoning 
unmistakably  chargeable  to  this  form.  In  my  opinion  many  cases  of  poi- 
soning attributed  to  Rhus  are  to  be  referred  to  this  species. 

Of  the  Sumach,  the  poison  ivy  (Rhus  radicans  L.)  is  perhaps  the  most 
familiar,  although  the  poison  elder  (Rhus  Vernix  L.)  is  by  far  the  more 
poisonous.  According  to  Robert  Hessler.  M.  D.,*  "Many  persons  proof 
against  the  common  i>oison  Ivy  readily  succumb  to  this  species."  Fortu- 
nately the  restricted  range  of  the  species,  it  being  confined  to  .the  swamp 
regions  of  the  northern  part  of  the  state,  its  favorite  location  being  tam- 
arack swamps,  prevents  it  from  being  as  dcngerous  as  its  virulence  would 
indicate.  The  poison  ivy,  however,  because  of  its  almost  universal  dis- 
tribution through  the  state  is  perhaps  the  most  dangerous  of  the  plants 
in  the  list.  In  the  experiments,  seventeen  out  of  twenty-two  poisoned 
by  merely  handling*  the  plant  The  remaining  five  responded  vigoriously 
to  the  rubbing  process.  The  character  of  the  inflammation  is  too  well 
known  to  need  description  in  this  connection.  One  of  the  subjects,  a 
young  man  of  about  twenty-two,  who  was  poisoned  as  the  result  of 
•^robbing,"  allowed  himself  to  go  without  treatment  for  three  weeks.  In 
order  that  he  might  determine  whether  or  not  he  would  in  the  future  be 
more  susceptible  to  ivy-poisoning.  His  case  of  poisoning  was  quite 
severe,  involving  the  whole  arm  and  spreading  to  the  neck,  being  perhaps 
more  serious  than  ordinary  cases.  He  wrote  me  last  summer  that  he  had 
not  since  the  experiment  escaped  with  less  than  two  or  three  poison 
attacks  a  year.  I  have  heard  from  two  others  that  they  also  have  poi- 
soned since  that  time  by  the  slightest  contact  with  poison  ivy.  On  the 
other  hand,  the  other  two  members  of  the  group  of  five  do  not  seem  to 
poison  any  more  readily  than  before  the  experiment  In  the  poison  ivy, 
also,  the  poisonous  principle  seems  most  active  during  the  flowering  sea- 
son. The  statement  that  Rhus  poisoning  occurs  from  the  handling  of 
dried  herbarium  specimens  has  not  proven  true  In  my  experience.  De- 
terminative material  placed  in  the  hands  of  class  after  class,  has  never 
caused  a  single  case  of  poisoning.  It  is  fair  to  conclude  that  two  out  of 
three  persons  will  be  more  or  less  affected  by  simply  handling  poison  Ivy, 
and  perhaps  nine  out  of  ten  if  the  plant  is  handled  at  all  roughly.  No 
other  one  of  our  Indigenous  plants  is  so  generally  poisonous. 


'  Proc  Ind.  Acad.  Scl.,  1896,  p.  21. 
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It  is  said  of  the  Leatherwood  (Dirca  palustrls  L.)  that  the  "fresh  bark 
applied  to  the  skin  causes  redness  and  vesication  and  sores,  which  are 
very  difficult  to  heal."  Eight  subjects  were  treated  by  binding  pieces  of 
freshly  stripped  baric  upon  their  arms,  allowing  them  to  remain  for 
periods  ranging  from  two  to  twenty-four  hours.  Six  showed  no  evil  eflfects 
of  any  kind,  while  in  the  cases  of  the  other  two  a  somewhat  painful  hy- 
peraemia  resulted,  easily  reduced  by  an  application  of  vaseline.  Somewhat 
strangely,  the  two  affected  represented  the  extremes  of  time,  two  and 
twenty-four  hours.  Three  other  students  chewed  the  fresh  bark  for  a 
few  minutes  and  in  each  case  an  extremely  painful  blistering  of  the 
mouth  resulted.  In  my  own  case,  tried  subsequently,  the  mucous  mem- 
branes of  the  mouth  did  not  become  normal  for  nearly  a  month.  In  the 
ordinary  use  of  the  term,  the  leatherwood  is  not  a  contact  poison,  al- 
though in  exceptional  cases  it  may  prove  such. 

Aralia  spinosa  L.,  Angelica  Tree  or  Hercules  Club,  was  found  withoot 
irritating  principle  in  three  cases,  the  small  amount  of  material  available 
precluding  more  extended  experimentation.  It  is  claimed  that  "green 
bark  from  roots  or  small  shrubs  acts  as  an  irritant*'  As  far  as  the  re- 
sults go  the  statement  is  without  foundation. 

It  is  the  popular  belief  that  Solanum  Dulcamara  L.,  poison  or  purple- 
leaved  nightshade  is  one  of  the  most  virulent  contact  poisons.  By  some 
authorities  it  is  claimed  to  be  an  even  more  virulent  skin  poison  than 
poison  ivy,  the  symptoms  being  similar,  but  the  poison  much  more  diffi- 
cult to  eradicate  from  the  system.  •  Tests  made  upon  fifteen  subjects  failed 
utterly  to  justify  the  popular  view.  The  plants  were  used  in  all  stages 
and  at  all  seasons,  but  in  every  case  without  the  slightest  irritation.  I 
have  tried  many  times  to  poison  myself  with  this  species,  frequently 
taking  plants  selected  by  persons  who  claimed  an  absolute  knowledge  of 
the  poisonous  character  of  the  form  and  always  without  untoward  results. 
The  result  of  these  experiments  makes  it  almost  certain  that  the  purple- 
leaved  nightshade  should  not  be  considered  as  one  of  our  poisonous  plants. 

The  "Jimson"  weeds  (Datura  Stramonium  L.  and  D.  Tatula  L.)  also 
have  a  bad  reputation.  Fourteen  subjects  were  tested  and  in  no  case  was 
there  any  sign  of  inflammation.  No  experiment  was  made  to  verify  the 
statement  that  the  forms  "occasionally  cause  a  swelling  of  the  eyelids." 
It  is  probable  that  none  of  our  native  species  of  Solanaceae  are  as  poison- 
ous as  the  foliage  of  the  potato  and  tomato,  to  which  frequent  cases  of 
skin  poisoning  may  be  definitely  referred. 
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The  common  Mullein  (Verbascum  Thapsns  L.)  is  irritating  to  the  skin 
because  of  its  wooly  hairs,  the  leaves  being  often  applied  to  the  throat  for 
the  rubefacient  effect.  Its  action  is  so  evidently  mechanical  that  no  ex- 
periments were  tried. 

The  flowers  of  the  Catalpa  (Catalpa  Catalpa  (L.)  Karst.)  are  said  to  be 
irritant  to  many  persons,  causing  **reddeniug  of  the  sl^in."  In  experiments 
tried  and  often  repeated  upon  twenty  subjects,  no  such  results  were  ob- 
tained, although  in  some  cases  the  flowers  were  rubbed  upon  the  cheelcs 
vigorously,  the  juice  being  allowed  to  remain  for  several  hours.  I  have 
also  been  unable  to  find  any  definite  record  confirming  the  statement. 

Indian  Tobacco  (Lobelia  inflata  i^.),  *'wheu  applied  to  the  slcin  is  cap- 
able of  producing  Irritation."  Experiments  upon  fifteen  persons  failed  to 
confirm  this  alleged  fact. 

The  Cockleburs  (Xanthium)  are  irritant  on  account  of  dust  and  hairs 
with  which  they  are  covered  and  pot  because  of  a  toxic  principle.  No 
experiments  were  made  with  tliis  form. 

Of  the  Goldenrods  (Solidago)  the  statement  is  made  that  the  "whole 
family  is  to  he  regarded  with  suspicion  by  persons  with  sensitive  skin. 
Solidago  odora  Ait.  possesses  a  volatile  oil  that  is  an  irritant  and  rube- 
facient." Twenty-two  persons  were  subjected  to  tests  with  various 
species  of  goldenrod,  but  no  results  were  obtained  to  indicate  the  presence 
of  a  toxic  element  in  our  native  species.  Solidago  odora  was  used  with 
five  subjects  without  resulting  inflammation.  It  is  extremely  doubtful 
whether  any  skin  irritation  is  produced  by  species  of  this  genus  save 
through  mechanical  causes. 

The  common  Fleabane  (Leptilon  Canadense  (L.)  Brit.)  it  is  said  "con- 
tains a  volatile  oil  possessing  Irritating  qualities  to  those  handling." 
Eleven  persons  were  used  in  experiments  upon  this  form.  Two  had  skin 
irritations  following  the  free  handling  of  this  plant.  Five  others  were 
poisoned  by  the  "rubbing"  process.  Four  were  unaffected  under  either 
procedure.  In  this  case  also,  the  maximum  point  of  the  toxic  principle 
seemed  to  be  the  flowering  season. 

Common  Beggar  Ticks  or  Spanish  Needles  (Bldens  frondosa  L.),  it  is 
alleged,  "causes  itching  on  handling."  Out  of  fifteen  persons  this  was 
found  to  be  true  in  three  cases,  one  of  them  being  peculiarly  susceptible  to 
skin  irritation,  as  mentioned  in  a  preceding  paragraph.  Four  others  were 
affected  by  the  "rubbing"  process.  The  remaining  eight  reported  no 
change  in  skin  sensations. 
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Ordinary  Dog-fennel  (Anthemis  Cotula  L.)  was  found  to  affect  seyen 
out  of  twenty  persons  as  the  result  of  free  handling.  Seven  others  were 
poisoned  following  rubbing  and  six  were  unaffected.  The  statement  that 
the  **juice  is  sufficiently  acrid  to  poison  sensitive  skins"  seems  borne  oot 
by  the  results. 

Arctium  Lappa  L.,  or  Burdock,  is  a  skin  irritant  through  mechanical 
action,  the  dry  burs  producing  the  most  serious  inflammations,  although 
the  leaves,  because  of  their  roughness,  are  also  irritant.  The  resultant 
inflammations  after  handling  were  so  evidently  traumatic  that  no  experi- 
ments were  made. 

It  is  claimed  that  the  ordinary  cultivated  Nasturtium  (Tropceolum 
majus  L.)  *in  exceptional  cases  produces  dermatitis."  Repeated  experi- 
ments with*  all  parts  of  the  plant  upon  twenty-two  subjects  failed  to  give 
any  verification  to  this  statement.  After  extended  inquiry  I  have  failed 
to  find  any  person  who  knew  of  any  case  of  poisoning  due  to  this  plant. 

The  Oleander  (Xerium  Oleander  L.),  so  largely  cultivated,  is  probably 
under  certain  conditions  poisonous.  "Au  acrid  principle  In  the  leaves 
affects  some  people  as  Rhus."  Loudon  contents  himself  with  saying  "It  Is 
poisonous."  FIguier  calls  it  a  **formidable  poison."  Van  Hasselt  says 
it  causes  **an  internal  burning  and  itching  when  rubt)ed  in  the  skin." 
Five  persons  were  experimented  upon  in  the  manner  indicated  by  Van 
Hasselt  and  all  suffered  a  greater  or  less  irritation  accompanied  by  burn- 
ing and  itching.  It  is  probable  that  the  thick-walled  epidermal  cells  pre- 
vent poisoning  in  the  ordinary  handling  of  the  plant.  The  most  painful 
case  of  skin  poison  I  experienced  was  from  the  oleander.  It  was,  how- 
ever, of  short  duration  and  in  none  of  the  cases  indicated  the  persistence 
or  tendency  to  recurrence  of  Rhus. 

Of  the  cultivated  Primroses,  one.  Primula  obconica  Hance,  is  occa- 
sional irritant.  The  cause,  however,  is  plainly  enough  traumatic.  No 
experiments  were  undertaken,  although  I  know  of  one  case  in  which  the 
handling  of  this  species  Is  Invariably  followed  by  ah  annoying  skin  irri- 
tation. 

The  lesults  of  these  experiments  may  be  summarized  as  follows: 

1.  The  great  majority  of  the  plants  Included  in  the  preceding  list  are 
harmless  under  ordinary  handling. 

2.  Some  of  these  may  act  as  skin  Irritants  as  the  result  of  prolonged 
application  or  unusually  rough  handling.  Careful  washing  after  handling 
any  of  the  forms  will  reduce  the  danger  to  a  minimum. 
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3.  The  following  species  are  definitely  contact  poisons,  arranged  in 
order  of  their  virulence. 

Rhus  Vernix  L. 

Rhus  radicans. 

Euphorbia  corollata. 

Cypripedium  hirsutum. 

Anthem  is  Cotula. 

Leptilon  Canadense. 

Clematis  Virgriniana. 

Bidens  frondosa. 

The  nettles  are  not  included  in  this  list  on  account  of  the  ephemeral 
oharacter  of  the  irritation  they  produce,  nor  are  there  included  a  number 
of  forms  which  poison  under  unusual  conditions,  such  as  grinding  or  long 
coDtiDued  applications. 

4.  Of  the  plants  named,  the  two  species  of  the  genus  Rhus  are  the 
only  ones  affecting  all  upon  w^hom  experiments  were  tried,  if  we  except 
the  nettles. 

5.  Sixteen  plants  included  in  the  list  proved  absolutely  harmless  under 
the  conditions  of  the  experiments.  Probably  all  in  the  list  with  the  ex- 
ception of  the  first  three  or  four  may  be  safely  handled  under  ordinary 
conditions. 

The  data  bearing  upon  conclusion  3  may  be  tabulated  as  follows: 


Number  of 
Subjects  in 
Experiment 

Affected  by 
First  Method. 

Affected  by 
Second 
Method. 

AdditionaL 

Rhus  Vemix 

No 
22 
10 
22 
20 
11 
17 
16 

Experimen 
17 

6 
11 

7 

2 

4 

3 

ts. 

5 

Euphorbia  corollata 

3 

Cypripedium  liirsntiim .* 

6 

Authemis  Cotula 

7 

Leptilon  Canadense 

5 

Clematis  Virginiana 

6 

Bidens  frondosa 

4 
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Amphispores  of  the  Grass  and  Sedge  Rusts. 


J.  C.  Arthur. 


(Abstract.)  * 

The  paper  deseril>ed  and  Illustrated  the  uredospores  and  amphispores 
of  five  species  of  Puccinia  from  central  United  States,  and  one  species 
of  Vromyces  from  Northern  India,  all  occurring  upon  various  kinds  of 
grasses;  they  were  P.  vexans  Farl.,  P.  Tripaaci  D.  &  H.,  P.  Stipw  Arth., 
P.  tosta  Arth.,  P.  Cryptandri  E.  &  B.,  and  U.  Rottboelliw  Arth.  It  also 
described  and  illustrated  the  amphispores,  the  uredospores  not  being 
known,  of  three  species  of  Puccinia  from  the  United  States  occurring  upoD 
diflferent  species  of  Carex;  they  were  P.  Caricis-strictw  Diet.,  P.  atrofusca 
(D.  &  T.)  Holw.,  and  P.  Oarrettii  Arth.  These  are  all  the  species  of  rusts 
so  far  known  to  possess  amphispores.  This  kind  of  spore  Is  the  resting 
or  winter  form  of  the  uredospore.  They  are  not  uredospores,  however, 
accurately  speaking,  because  they  show  distinct  structural  diflferences, 
often  very  great,  and  are  correspondingly  modified  physiologically. 
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Ecological  Notes  on  the  Birds  Occurring  Within  A  Kadius 
OF  FivK  Miles  of  the  Indiana  University  Campus.* 


By  Waldo  Lee  McAtee. 


With  Pliotographiclllnstrations  by  Clarence  Guy  Littell. 

At  various  times  since  1S83  students  of  Indiana  University  interested 
in  birds  have  kept  records  of  the  migrations,  breeding  habits,  etc.,  of  the 
birds  Avithin  a  radius  of  several  miles  of  Bloomlngton.  Twenty  sets  of 
migration  records,  covering  fourteen  seasons,  are  on  file  in  the  archives 
of  the  Biological  Survey  at  Washington,  D.  C. 

Three  lists  of  birds  have  been  prepared  by  former  students. 

W.  S.  Blatchley  in  \8SVy  recorded  the  *' Winter  Birds  of  the  Vicinity  of 
Bloomlngton,  Indiana,"  in  the  Hoosier  Naturalist  I,  pp.  169-171. 

B.  W.  Evermann  published  a  list  of  **Birds  of  Monroe  County,  Indi- 
ana," in  the  Hoosier  Naturalist  II,  pp.  137-145  and  164.  He  enumerates 
179  species. 

C.  H.  Bollmau  listed  192  species  In  an  unpublished  paper  on  file  in  the 
Biological  Survey. 

"The  Hoosier  Naturalist,"  in  which  Evermann's  and  Blatchley's  lists 
were  published  has  long  been  e-%tinct  and  the  two  papers  are  not  ac- 
cessible. 

Some  of  the  above  lists  and  part  of  the  migration  records  were  used 
by  Amos  W.  Butler  in  his  **Birds  of  Indiana"  published  in  the  22d  Annual 
Report  of  the  Department  of  Geology  and  Natural  Resources,  Indianap- 
olis, 1897. 

Pertinent  facts  contained  in  the  above  sources  have  been  brought 
together  in  the  present  paper.  They  have  been  confirmed  or  supple- 
mented by  the  author's  observations  extending  through  the  last  four 
years.  While  the  material  presented  is  chiefly  of  local  interest  it  contains 
additions  to  our  knowledge  of  the  birds  of  Indiana  and  the  more  general 
subject  of  bird  migration.    Wherever  possible,  the  authority  for  any  state- 


^Contribotions  from  the  Zo'ilofical  Laboratory  of  Indiana  University,  under  the  direc- 
tion of  C.  H.  Eigenmann.    No.  60. 

5— A.  OF  SCIKSCK,  '04. 
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ment  is  Indicated.  When  no  authority  is  given  the  author  is  respoiisible 
for  the  data. 

The  following  is  a  list  of  observers  most  quoted.  Their  initials  are 
used  to  indicate  their  authority. 

y.  H.  Barnett. 

W.  S.  Blatchley. 

C.  H.  BoUman. 

C.  H.  Eigenmann. 

B.  W.  E'vermann. 
W.  L.  Hahn. 

P.  J.  Hartman. 

C.  H.  Kennedy. 
E.  M.  Kindle. 
C.  G.  Littell. 
W.  L.  McAtee. 
N.  B.  Myers. 

A.  B.  Ulrey. 

G.  G.  Williamson. 

When  other  authorities  are  quoted  their  names  are  given  in  full. 

To  make  the  facts  contained  in  this  paper  more  readily  accessible  \o 
teachers  aud  stndeuts  they  have  been  placed  in  tabular  form  and  ap- 
pear at  the  end  of  the  paper.  The  table  and  the  index  were  prepared  by 
C.  H.  Frazee  and  Leonard  Haseman. 

The  region  over  which  oi)servations  have  been  made,  embraciug  the 
territory  within  about  five  miles  of  Bloomlngton,  is  varied  in  its  topoj?ra- 
phy.  On  the  east  and  north  are  many  rocky  ravines,  some  of  them  contain- 
ing cascades.  At  Bloomingtoa,  to  the  south  of  ii  and  some  distance  to  th? 
west  the  surface  is  gently  rolling  and  has  typical  features  of  the  oolitic 
limestone  area  of  Indiana.  To  the  west  in  the  Mitchell  lim  'Stone  area 
the  surface  is  pitted  with  various  sinkholes  l:eneath  which  are  caves  of 
considerable  extent.  Bloomin^jton  and  the  area  about  it  are  well  drained 
by  rock  bound  brooks  running  in  part  to  the  north  through  Rocky  BranclL 
Griff y  Creek  and  Bean  Blos.som,  finally  tiowing  Into  the  North  Fork  of 
White  River.  Other  brooks,  the  Jordan  River  and  Clear  Creek  drain  the 
southern  part  of  Bloomlngton  through  Clear  Creek  into  the  East  Fork  of 
White  River.  The  extreme  eastern  part  of  the  area  is  drained  into  Salt 
Creek  and  thence  into  tlie  East  Fork  of  White  River.     The  western  part 
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Is  rich  in  springs  and  sinkholes  filled  with  water,  the  general  trend  of  the 
underground  drainage  of  this  area  being  southward.  There  are  no  large 
streams  or  other  large  bodies  of  water  or  swamp  in  the  region  under 
couBlderation.  Two  artificial  ponds  have  been  constructed  in  recent  years, 
a  smaller  one  which  supplies  the  Monon  R.  U.  yards  with  water  and  a 
larger  one  which  is  the  storage  reservoir  of  the  Bloomington  waterworks. 

The  region  is  fairly  forested,  largely  by  second  growth  timber,  though 
in  some  parts  of  the  Knobstone  region  the  primeval  forests  remain. 

The  area  is  not  well  suited  to  aquatic  birds  but  offei*8  many  favorable 
localities  to  terrestlal  migrants  and  residents. 

The  total  number  of  species  recorded  is  two  hundred  and  twenty-five, 
and  includes  seventy  per  cent,  of  the  birds  recorded  from  the  entire  State. 
Of  this  number  ninety-eight  nest  here  and  thirty-nine  of  the  breeding 
birds  are  also  permanent  residents.  Twenty-one  are  winter  visitants. 
Xinety-six  are  migrants  and  are  seen  during  a  few  days  in  spring  and 
fall.  Six  are  extinct,  two  are  included  on  rather  doubtful  evidence,  and 
one  is  a  hjrpothetlc  species.  The  last  three  groups  are  included  In  the 
supplemental  list.  One  hundred  species  have  been  observed  on  or  over 
the  University  Campus. 

Each  species  which  has  been  observed  on  or  over  the  campus  of  In- 
diana University  is  marked  by  an  asterisk.  In  cases  of  species  which 
are  either  winter  or  summer  residents,  the  recorded  extremes  of  their 
stay  are  given.  In  the  case  of  transients  the  limits  of  their  arrival  and 
departure  are  given  for  both  of  the  migratory  seasons.  Extinct  and 
hypothetic  species  are  refened  to  a  supplemental  list.  The  numbers  in 
brackets  and  the  nomedature  are  those  of  the  A.  O.  U.  check-list. 

I  am  under  obligations  to  Prof.  W.  W.  Cooke  and  Mr.  A.  W.  Butler 
for  permission  to  examine  migration  schedules. 
1.    [31  Colymhus  avritus  Linn.    Horned  Grebe. 

Common  migrant.  April  11  to  24.  This  species  is  classed  as  a  com- 
mon migrant  wholly  upon  evidence  obtained  in  the  spring  of  1903.  It 
had  not  heretofore  been  recorded  from  the  county,  but  circumstances  lead 
me  to  believe  that  it  has  merely  been  ovMooked.  The  first  specimen 
was  obtained  April  11,  by  Mr.  J.  J.  Batchelor  and  Mr.  James  Siraonton. 
Three  others  were  seen  that  day.  The  following  numbers  were  seen  at 
the  dates  given:-?,  April  12;  4,  April  13;  2,  April  17;  2.  April  18;  2,  April 
19,  and  2,  April  24. 
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2    [6]  Podilymbus  podiceps  (Linn.).     Pied-billed  Grebe. 

Common  migrant.  March  o  to  April  29  and  October  7  to  November  30. 
May  be  found  in  nearly  any  sink  or  quarry-bole  during  the  migratory  sea- 
son. 

MIGRATION  RECORD. 


Year : 

1885. 

1885. 

• 

1886. 

1887. 

1 

Observer  ' 

C.  H.  B. 
4-3 
4-4 

C.  II.  B. 

G.  G.  W. 
4-10 
4  16 

1     Q.G.W. 

First  seen    

'        3-26 

Next  seen 

Common 

Last  i^een  

10-7 
Not  common 

1 

Abundance 

Common. 

Not  commoQ 



Year 

lo«^.       1        18S9. 

1902. 

1903. 

Observer 

N.B.M. 

4-19 

W.  L.  H. 

AV.  L  M. 

First  seen 

3-8 

Next  8eun    

4-19 

Common • 

427 

Last  seen 

11-30 

4-29 

4-29 

Abundance  

Rare. 

Common. 



3.    (7]  Gavia  imher  (Gunn.).    Loon. 

Common  migrant.  April  1  to  May  11.  Loons  may  be  seen  on  the 
larger  ponds  any  morning  after  a  stormy  night  In  April.  Before  the 
water worlws  and  railroad  reservoirs  were  made  these  birds  were  not  seen. 
Bollman  and  Evermann  do  not  give  the  Loon  in  their  lists  of  1886  and 
1887. 

MIGRATION    RECORD. 


Year 

1886. 

1^ 

Obsfirver      ...         .   .        • 

B.W.B. 
4-1 

W.L.M 

First  seen 

4-13 

IToxt  seAn       ...       .  .       • • •••.•• •• 

4-15 

Coin  mo  n ••• 

4-15 

Last  seen   

5-11 

Abundance 

Com  moo. 
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4.  [GO]  Larus  Philadelphia  (Ord).    Bonaparte's  Gull. 

Rare  migrant.  One  record  April  16,  1903.  A  flock  of  one  hundred 
"guUs"  of  three  sizes  was  reported  in  April,  1002,  by  J.  J.  Batchelor. 
From  his  descriptions  I  concluded  that  these  were  either  Forster's  or  the 
common  Tern,  and  Bonaparte's  and  the  Herring  Gull.  When  these  birds 
appear  so  far  from  any  large  body  of  water  it  is  always  after  a  period 
of  very  high  winds. 

5.  [69]  Sterna  forsteri  Nutt.    Forster's  Tern. 
Rare  migrant.    Four  seen  May  13,  1903. 

6.  [70]  Sterna  hirundo  Linn.    Common  Tern. 
Xot  common  migrant  (C.  H.  B.  '86). 

7.  [120]  PlMlacrocorax  dilophua  (Swain).     Double-crested  Cormorant. 
Rare  transient  (C.  H.  B.  '86).    May  3,  1885  (C.  H.  B.). 

8.  [129]  Merganser  americanvs  (Cass.).    American  Merganser. 

CJommon  migrant.  In  1887  B.  W.  Evermann  classed  it  as  not  common. 
In  late  years,  however,  the  Fish  Duclc  has  become  a  common  spring 
Tisltor  to  the  reservoirs. 


MIGRATION   RECORD. 


Ye»r 

1903. 

ObMFTer 

W.L.  M. 

First  seen 

4-16 

Next  seen 

4-:  9 

Commoo 

5-14 

LutSeen 

5-14 

Abandance ....                 .            

Common. 

9.  [131]     Lophodyles  cucvUatua  (Linn.).    Hooded  Merganser. 

Common  transient  (C.  H.  B.  '86).  March  4,  1885  (C.  H.  B.).  Several 
specimens,  without  dates,  are  in  the  University  collection. 

10.  [132]  Anas  hoschas  Linn.    Mallard.* 

Abundant  migrant.  February  10  to  April  23.  After  the  example  of 
Prof.  W.  W.  Cooke  all  records  simply  given  as  "ducks"  are  refeiTed  to 
this  species. 
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UIGBATION   RECORD. 


Year 

1^. 

.S>2. 

190S. 

Observer 

B.  W.  E. 
3-1 
3-4 

E.  M.  K. 

W.L.M. 

Firrt^een 

2-10 

Next  Fee n 

3-8 

Common   

4-3 

4-23 

Last  soon 

4-23 

Abundance 

Common. 

11.    [1301  Nettion  carolineuttis  (Omel.).    Green-wiiiged  Teal. 
Not  common  migrant  (B.  W.  E.  *87).    March  4  to  April  17. 

MIGRATION   RECORD. 


Year 

18»3. 

1903. 

Observer 

B.  W.  E. 

3-4 
3-5 

W.L.M. 

Fimtseen    

Next  seen 

4-:o 

Common.  .. 

Laf  t  f  een 

4-17 

Abundance  

Not  common 

Not  romnoD 

12.     [142]  ,^patv!(i  clypeata  (Linn.).     Shoveller. 

Common  migrnnt.  March  20  to  May  8.  The  first  migrants  are  males 
and  are  seen  In  small  numbers:  later  in  the  season  the  flocks  are  mixed, 
but  the  females  arc  then  generally  in  the  majority. 


MIGRATION   RECORD. 


Year  

1886. 

1896. 

1902. 

1903. 

ObseTer 

B.W.E. 

W.S.B. 

W.L.M. 

W.L,!i. 

First  seen 

3-30 

Nextseen 

4-5 

Common 

4-19 

Last  seen 

5-8 
Not  common 

5-8 

4-13 

421 

Abundance                ...         

CoDmoB* 
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13,    143  Daftla  acuta  (Linn.).     Pintail. 
Rare  migrant.    Feb.  26  to  March  4. 


MIGRATION  RECORD. 


Year 

1686. 

19(J2. 

ObMirer 

B  W.B. 
2-26 
8-4 

W.L.  M. 

fint  Men    

"     3-1 

Next  seen 

14.    [144]  Aix  sponsa  (Linn.).    Wood  Duck.* 

Rare  migrant.  March  24  to  May.  Formerly  a  common  summer  resi- 
dent (C.  H.  B.  '86),  and  the  most  common  duck,  often  seen  near  the 
campus  (B.  W.  E.  *87).  Reported  breeding  in  1887  (G.  G.  W.),  and  in  recent 
years  (A.  W.  Butler,  '97).  At  present  this  duck  Is  extremely  rare;  the 
only  one  reported  since  1897  was  seen  In  May,  1902  (T.  J.  Headlee). 


MIQRATION  RECORD. 


Year 

1885. 

1887. 

Obeerrer 

C.H.B. 
3-31 
4-1 

G.  G.W. 

Finteeen  

3  34 

Neztseeu 

3-26 

15.  [146]  Aythya  americana  (Eyt).    Redhead. 

Although  this  bird  is  a  common  migrant  in  neighboring  localities, 
there  is  but  one  record  of  its  occurrence  here.  Four  were  taken  March  20, 
1903. 

16.  [147]  Aythya  valU^neria  (Wils.).    Canvas-back. 
Common  migrant  (C.  H.  B.  *86).    Common  April  23,  1903. 

17.  [148]  Aythya  marila  (Linn.).     American  Scaup  Duck. 
One  record.    March  4,  1886  (B.  W.  E.). 

18.  [149]  Aythya  afflnis  (E'yt.).     Lesser  Scaup  Duck.* 

Common  migrant.  March  9  to  May  8.  The  Little  Blue-bill  is  the 
most  common  duck.  As  is  the  case  with  the  Shoveller,  the  first  migrants 
are  males.  The  females,  however,  are  present  in  larger  numbers  than 
the  males  In  the  flocks  seen  later  in  the  season. 
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MIGRATION  RECORD. 


Year. 


1885. 


1886. 


1902. 


\m. 


Observer  . . 
First  eocn  . 
Next  seen  . 
Common  ..'. 

Lat>t  seen 

AbunduDce 


C.  H.B.  I  B.W.  t.      W.L.M. 'w.LM. 

3-30         I       3-27      1      5-9 

.4-5       11-5 

! 4-21 

5-8  4-19  4-J6 
,  CommoD.    CommoD. 


19.  [151]  Clangvla  clangula  americana  (Ronap.).     American  Golden-eye. 
Rather  common  migrant.     There  are  several  records,  but  the  only 

date  at  hand  Is  March  1,  1^02. 

20.  [153]  Charitonetta  albeola  (Linn.).     Buftle-head. 

Very  rar6  migrant  (B.  W.  E.  '87).    March  5,  1886  (B.  W.  R). 

21.  [IGC]  Oidemia  perspicillata  (Linn.).    Surf  Scoter. 

Rare:  one  seen  in  188G,  "a  storm  duck''  (C.  H.  B.).  Of  very  unusual 
occurrence  away  from  large  bodies  of  water  in  this  latitude.  Tlie  only 
other  records  for  the  State  are  for  the  year  1875. 

22.  [1^7]  Erismatura  jamaiccnsis  (Gmel.).     Ruddy  Duck. 
Not  common  migrant.     April  24,  1903. 

23.  [1C9.1]  Chen  carulesceus  (Linn.).     Blue  Goose. 
Rare  migrant  (C.  H.  B.  *8G). 

24.  [172]     BrnjUa  ranaflehsis  CLiun.).     Canada  Goose.* 

Common  migrant.  February  17  to  April  12.  October  31  to  Novem- 
ber 24.  On  two  occasions,  3—2,  '02  and  2—17,  '03,  Wild  Geese  were 
seen  flying  south.  On  both  of  these  dates  there  was  a  sudden  drop 
in  the  temperature,  in  the  latter  case  to  six  degrees  below  zero.  Those 
seen  4—12,  1903,  were  flying  through  a  driving  rain.  A  Canada  Goose 
remained  about  the  campus  of  the  University  for  about  a  week  ending 
3—27,  '02.  At  nights  it  flew  in  all  directions  over  the  campiis  from 
pond  to  pond,  and  its  loud  calling  provoked  a  still  more  vociferous  dem 
onstration  from  the  watchdogs  below. 
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MIGRATION   RECORD. 


Year 

1885. 

1885. 

1900. 

1902. 

1902. 

1903. 

Obserrer 

First  f een 

C.H.B. 
3-11 

C.  H.  B. 

N.  B  M. 
3-3 
3-8 

W.  L.  M. 

3-2 

W.L.M. 

W.L.M. 
2-17 

Next  seen 



3-2 

Common 



3-2 

Last  seen • 

11-24 
Not  common 



10-31 
Common. 

4-12 

Abandanco  

Common. 

Common. 

Common. 

25.    [l&O]     Botaurus  letitigfiH^sKA  (Montstf;.).     American  Bittern.** 

Rather  rare  migrant.  April  5  to  May  13,  August  7  to  October  22. 
Most  often  seen  on  the  weedy  margins  of  a  pond  but  not  rarely  in 
the  open  glades  of  a  forest,  or  in  the  pine  groves  where  they  flap  heavily 
from  treetop  to  treetop,  making  a  tremendous  clatter  in  rising  and 
alighting. 


MIOBATION  RECORD. 


Year. 


Obienrer 

Fint  seen... 
Next  seen.. 
Common.... 
Lut  seen... 
Abandonee . 


1885. 


1885.       I         1886. 


1888. 


C.  H.  B. 


5-13 
Rare. 


C.H.B. 

8-27 
9-* 


10-22 
Rore. 


B.  W.  E. 


5-5 
Not  common 


4-27  tt 


181>2 


A.B.  U. 

4-2:^ 
5-t 


*  Foster  Right.    fE.M.  K.    ttWylie  ami  Mitchell. 


Year 

1900. 

1901. 

1902. 

1903. 

Obferrer 

W.L.M. 

4-17 

W.  L.  M. 

4-25 
4-29 

W.L.M. 

W.  L.  M. 

Firit  leen  

4-5 

Next  seen 

4-21 

Oommmon 

Lut  leen 

5-4 

4-22 

Abnndance 

Rath 'r  rare 

_       . 
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26.  [191]    ArdHtaeMis  (Qmel.).    Least  Bittern. 

Rare  migrant.  One  was  taken  alive  and  kept  in  tlie  laboratory  for 
a  week  In  May.  1902.  It  was  fed  small  fishes,  which  it  swallowed 
readily.  Its  appetite  was  amazing  but  was  the  cause  of  its  death.  A 
large  mass  of  fish  bones  became  stuck  in  its  oesophagus  and  put  an 
end  to  his  gastronomic  feats  and  to  his  career. 

27.  [194]     Ardea  herodias  lAim,     Great  Blue  Heron 

Rather  rare  migrant.     March  12  to  April  30.     August  25. 

IflGRATION   RECORD. 


Year 

1885. 

1886. 

1901. 

1902. 

1903. 

Obferver 

C.  H.  B. 

3-25 
3-26 

W.  S.  B. 

4-8 

W.L.M. 
4-22 

Bieknell. 

W.L.M. 

First  ■•oDm....                 

3-12 

Next  fee  n ". 

1 

Last  seen 

.8-25 

4-30 

Abundance  

Not  common 

Ratli*rrtTt 

28.  [196]     Herodias  egretta  {Qmel.),    American  Egret. 

Rare  migrant,  not  observed  since  1887.  "The  earliest  record  for 
Indiana  Is  that  given  by  Prof.  Evermann  from  Bloomington,  April  10. 
1887"  (A.  W.  Butler).  Evermann  also  says  a  few  were  seen  in  August, 
1886.  C.  H.  Bollman  called  it  a  rare  transient  in  1886.  but  makes  the 
remark  that  it  might  be  added  to  the  list  of  summer  residents  as  be 
had  taken  it  July  29,  1885.     It  has  also  been  taken  In  this  county  bj 

I.  N.  Corr  and  S.  B.  Meek. 

29.  [201]    Butorides  virescens  Jjiim.    Green  Heron.*    Figs.  1-^. 
Common  summer  resident.    April  10  to  September  22.    In  1901  C.  B. 

Edmonson  found  a  colony  of  ten  or  twelve  nests  in  a  small  clump  of 
cedars  near  the  water-works  reservoir.  June  3,  1901,  a  nest  was  found 
in  a  small  cedar,  about  50  yards  from  a  pond.  It  was  25  feet  bigb 
in  a  dense  thicket  of  small  trees.  The  nest  was  poorly  made  of  sticks  and 
the  eggs  were  visible  from  below.  There  were  5  eggs.  On  June  11 
these  were  hatched,  and  on  the  19th  the  young  were  well  covered  with 
down  and  were  hopping  around  among  the  branches  (W.  L.  H.).    May 

II,  1903,  a  Green  Heron's  nest  with  6  eggs  was  found  13  feet  up  la 
an  apple  tree  in  an  orchard.  Five  eggs  were  In  the  lower  layer,  tbe 
sixth  on  top.    There  was  another  nest  about  20  feet  up  in  an  adjoiniog 
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tree,  which  contained  four  eggs.    The  eggs  In  the  first  nest  were  hatched 
May  29  (C.  G.  L.). 

MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1893 

Obterver 

C.U.B. 

4-17 
4-18 
4-28 

Abandant. 

C.H.B. 

C.H.B. 
4-24 
4-29 

B.M.K. 
4-22 

E.  M.  K. 

Fintseen 

4-17 

Kelt  ao€n 

Oommnn 

Lui  seen 

9-22 

AboDiliioce 

Abaodant. 

Bare. 

Bare. 

Year 

1899. 

1900. 

1902. 

1903. 

Obterver  

N.  B.  M. 
5-16 

N.B.M. 
4-17 
5-2 
^12 

C  ILK. 
4-23 

W.  L.  M. 

Firstseen 

Next leen  

4-10 
4  14 

Common 

5-11 

Last  Men 

Abundance 

Common. 

Common. 

Common. 

30.  [204]     Gnus  arnericana  {lAnn.).    Whooping  Crane. 

"Mr."  Charles  Dury,  of  Cincinnati,  O.,  Informs  me  that  there  is  a 
specimen  in  the  Cuvier  Club  in  that  city  that  was  taken  near  Bloom- 
Ington,  Ind."     (A.  W.  Butler.) 

31.  [214]     Porzatia  Carolina  (Jjiun.).     Sora. 

Rare  migrant.    B.  W.  Evermann  says  it  is  not  often  ssen  and  gives 
two  dates— May  5,  1886,  and  April  15,  1887.     C.  H.  Bollman,  '86,  records 
it  as  a  transient.     It  was  also  seen  May  8,  1900.     (N.  B.  M.) 
32     [215]     Porzana  noveboracensis  (Gmel.).     Yellow  Rail. 

Not  common.     (B.  W.   E.  '87.)     "Prof.   Evermann  met  with   it   near 
Bloomington   in  August,  1885,  where  one  specimen  was  taken  alive  in 
a  marsh"  (A.  W.  Butler). 
38.     [219]     Gallimdagaleata  {Ucht.).    Florida  Gallinule. 

Rare  migrant.    Two  specimens  taken  May  10,  1880,  by  H.  S.  Bates. 
34.    [221  ]     Fulica  nmericajui  Gmel.    American  Coot. 

Rare  migrant.  Ar-ril  12  and  26,  1903  (W.  L.  M.),  and  April  17,  1900 
<N.  B.  M.). 
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85.     [228]    Philohela  minor  {Gmel.).    American  Woodcock. 

Reckoned  as  a  common  summer  resident  in  1886,  this  bird  can  now 
be  ranked  only  as  a  rare  migrant. 


MIGRATION  RECORD. 

Year             

1885. 

1902. 

1903. 

Observer 

C.  H.  B. 

W.L.M. 

W.L.M. 

Firstseen 

Next  ieen 

Common 

Laat  seen 

Abundance Common. 


Rare. 


Rare. 


36.     [230]     Gallinago  del icata  {Old.).     Wilson's  Snipe. * 

Common  migrant.     March  6  to  May  10.     September  22  to  October 
28.     Common  along  all  small  streams  in  March  and  April. 


MIGRATION   RECORD. 


Year  

1885. 

1885. 

1886. 

1887. 

Observer                 •• 

C.H.B. 
4-17 
4-18 

j      C.H.B. 

B.  W.  E. 

3-15 
3-18 

G.Q.W. 

First  seen             

S-25 

Next  seen     

'     4-2 

Last  seen 

4-22 
Abundant. 

9-22 
Not  common 

1 

3-25* 
Common. 
•W.S.B. 

4-18* 

Abundance  

Common. 
•B.W.B. 

Year. 


Observer  . . 
First  seen  . 
Next  seen  . 
Common  . . 
Last  seen.. 


1899. 


N.B.M. 

4-28 


5-10 
Abundance Common 


1902. 


1902. 


W.L.M. 


4-18 


Common. 


W.  L.  M. 


10-28 
Common. 


1903. 


4-17* 


*W.L.M. 
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37.    [239]     Actodromm  maenlaiaiyieill.).     Pectoral  Sandpiper. 

Moderately  common  migrant.  March  15  to  ^lay  9.  This  bird  seems 
to  have  been  quite  common  during  the  spring  of  1885.  The  bulk  of 
the  species  departed  May  3. 

MIGRATION  RECORD. 


Year 

1885. 

1886. 

1887. 

1903. 

Obsen'cr 

C.H.  B. 

3-27 
4-19 
4-22 
5-9 
Common. 

B.W.  E. 

3-15 

B.W.  E. 

3-15 
3-18 

W.L.M. 

Fir?t  5een        

Next  seen.... . 

h 

Common ... 

Lait  seen 

5-5 

4-29 

Abuodanco 

Not  common 

38     [242]     Actodromas  mhuUtlla  (VieilL).     Least  Sandpiper. 
Uare  mljcrant  (B.  W.  E.  '87). 

39.  [246]     Ereidiett'j*  pmillm  (lAnu.).     Semipalmated  Sandpiper. 

Rare  migrant  (B.  W.  E.  '87).  Twelve  were  seen  April  26,  1903  (H.  H. 
Lane),  and  one  May  3,  1903. 

40.  [2.'>4]     TotanifM  melanoleticits  {Gmel.).     Greater  Yellow-legs. 

Not  observed  until  the  spring  of  1903  when  it  was  seen  in  small 
numbers  on  April  26,  29  and  30  and  May  1  (W.  L.  M.).  A  bird  con- 
spicuous by  restless  actions  accompanied  by  continual  and  piercing  cries. 

41.  [255]     Totaw/.'i flatipest  (Gmel. ).     Yellow-legs. 

One  record.  Concerning  the  year  1895,  which  was  remarkable  for 
early  arrivals  of  the  Yellow-legs,  Butler  says:  "The  last  report  from 
southern  Indiana  that  spring  was  from  Bloomington,  where  it  was  noted 
April  26"  (Juday). 

42.  [256]     J FflfHlromm  ml itaritts  (Wils.).     Solitary  Sandpiper. 

Common  migrant  and  perhaps  rare  summer  resident.  April  23  to 
June  9.  October  6.  This  bird  has  been  reported  as  early  as  March 
20,  but  these  dates  should  probably  be  referred  to  some  other  species, 
perhaps  Wilson's  Snipe.  One  observer  records  it  as  a  summer  resident 
while  another  gives  a  queried  affirmation.  The  date,  June  9,  is  an  ex- 
tremely late  one  if  the  Solitary  Sandpiper  is  to  be  considered  purely 
as  a  migrant.  But  it  probably  indicates  summer  residence,  since  in  the 
Alaskan  breeding  grounds  young  have  been  found  in  the  same  month 
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(June  23.  'OS.  Charlie  Creek.  Yukon  River.  W.  H.  Osgood).  A  coiunion 
bird  during  the  migratory  season  in  all  muddy  places.  Seen  as  early  ih 
September  20  in  fall.    Will  probably  be  found  in  August. 

'  ^  MIGRATION   RECORD. 


Year 

18W. 

1887. 

1892. 

1899. 

1900. 

1903. 

I90S. 

1 

Obeervcr 

Firit  seeo 

C.II.B. 
5-3 
5-5 

G.O.W. 

4-28 
4-30 

E.M.K. 

5-7 

N.B.M. 

4-29 

N.B  M. 

5-3 
54 
5  12 
5-12 

W.  L.  M. 

4-23 
4-30 
5-3 
6-9 
Caintnon 

W.L.M. 

Koxt  8e6D               

Gominon 

LftSt  806D               •  •  •    ... 

5-7 
Rare. 

fr-16 

10  6 

Abund&nco             

Rare. 

43.  [261]     Jjortramia  longicauda  {Bechst.).     Bartramian  Sandpiper. 
Not  common  transient  (C.  H.  B.  '8G.). 

44.  [2o3]     Actlttit  macul aria  {hinn.).    Spotted  Sandpiper. 

Common  migrant  and  rare  summer  resident.  April  12.  There  is 
one  egg  in  the  University  collection  from  this  locality.  Found  in  the 
same  places  as  the  Solitary  Sandpiper  but  in  smaller  numbers. 

adIORATION  RECORD. 


Year 

1885. 

1892. 

1900. 

1901. 

1903. 

Observer 

First  seen  

c.  n.  B. 

4-22 

5-2 

5-3 

E.  M.  K. 

4-27 
£-7 

N.B.M. 
4-17 
4-28 

W.  L.  M. 

4  12 

W.L.M. 
4-19 

Next  seen  

4-24 

4-S8 

Last  seen 

Common. 

Rare. 

Common. 

45.     [273]     Qj-yechm  vorifira  (Linn.).     Killdeer.*    Fig.  6. 

Abundant  summer  resident  and  rare  winter  resident.  January  31  to 
Dec.  12.  Nest  and  four  eggs  found  April  12,  1903  (C.  E.  Edmondson). 
Another  set  found  May  12,  1003,  in  a  depression  in  the  ground  lined 
with  dry   grass   (C.   G.    L.).     During  several  dark  and  cloudy  or  rainy 
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nights  (March  5  to  13,  1903),  the  well-Kiiowu  piercing  notes  of  this  bird 
were  heard  everywhere  at  all  hours.  On  Nov.  29,  *03,  a  Killdeer  was 
seen  on  the  snow  when  there  was  no  open  water.  The  few  uncovered 
muddy  fipots  were  filled   with   tracks  and   probings. 

MIGRATION   RECORD. 


Ye»p 

1884. 

1886. 

18?5. 

1856. 

I88A. 

Obierver 

FintMen 

C.  H.  E. 
3-18 

c.  n.  E. 

2-28 

8-7 

3-19 

C.  H.  B. 

B.W  E. 

3-7 

3-14 

3-25* 

B.  W.E. 

Next  feen 

Common 

L»at  seen 

12-12 
Abundant. 

11 

Abandanc«  , 

Abundant. 

Common. 
*W.S.B. 

Common. 

Year 

1892. 

1899. 

1900. 

1901. 

1902. 

Obierrer 

First  leen 

A.B.U. 
3-24 
4-2 

N.  B.  M. 
3-2 
6-3 

N.  B.M. 

3-9 
4-20 

W.  L.  M. 

3-17 

3-19* 

3-24 

W.L.M. 
3-2 

Next  teen 

3-7 

Common 

3-26 

Lattseen 

AbundAnco 

Common. 

Rare. 

Not  common 

Abundant. 
*V.H.B. 

46.     [289]     Culinm   virginianu*  (Linn.).     Bob-white.* 

Bob-white  is  scarcely  a  common  resident  at  present.  In  1886  C.  H. 
Bolimann  considered  it  abundant.  May  18,  1903,  a  nest  and  two  eggs 
were  found  in  a  rather  damp  spot  in  a  large  dense  woods  and  June 
U,  young  ones  were  seen  running  about  with  their  mother  (C.  G.  L.). 
Covpy.s  have  been  observed  rather  late;  eight  were  seen  April  i:^,  1902, 
and  seven,  May  16,  1903.  The  so-called  "crazy"  season  was  at  its  height 
October  11,  1902.  A  score  of  instances  was  noted  of  their  flying  in 
open  doors  and  against  windows.  More  often  seen  in  the  woods  than 
Jn  open   fields. 
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47.  [300]     Bonam  umheUim  (Linn.).     Ruflfed  Grouse. 

As  late  as  1886  the  Ruffed  Grouse  was  a  common  resident  In  Mon- 
roe County  (C.  H.  B.),  and  in  1887  was  frequently  seen  in  the  hills  north- 
east of  town  (B.  W.  K.),  and  was  rather  common  in  deep  woods  (W.  S. 
B.).  These  phrases  are  far  from  indicative  of  the  occurrence  of  the 
Ruffed  Grouse  at  present.  In  four  years  of  continuous  field-work  but 
one  bird  has  been  observed  each  year.  April  7,  1901,  a  splendid  male 
was  seen;  March  23.  1902.  one  was  found  dead;  Sept.  23.  1902,  one 
flew  through  a  window  Into  a  house,  and  March  14.  1903,  one  was 
seen  in  a  dense,  tangled  and  wild  tract  of  woods  which  was  swept 
by  a  hurricane  several  years  ago  (P.  J.  H.).  It  is  in  this  place  that 
the  Ruffed  Grouse  will  probably  i^ersist  longest  in  this  county,  and  it 
may  be  found  there  in  sparing  numbers  for  several  years.  Three  were 
seen  in  this  locality  on  April  9,  1904.  and  two  more  on  April  IG.  In  Brown, 
the  adjoining  county  east,  the  Ruffed  Grouse  was  classed  as  common 
as  late  as  1894  (E.  M.  K.). 

48.  [31(>]     /jfuaidnm  macvouva  (Linn.).     Mourning  Dove.*    Figs.  7-10. 
Common  resident,   less  numerous  in  winter,  though  it  is  sometimes 

seen  in  bands  of  four  to  twelve  in  this  season.  They  become  common 
after  the  first  weelv  of  March,  and  the  dates  are  rather  regular— March 
8,  '01,  March  9,  *02,  March  8,  '03.  A  bird  of  even  distribution,  equally 
liable  to  be  met  with  in  thickets  or  more  open  woods  or  in  plowed  lands 
or  weedy  fields.  A  most  attractive  creature  of  beautiful  appearance 
and  pleasing  manner.  In  the  mating  season  filling  the  air  with  the 
sonorous  melody  of  his  love. 

The  point  of  greatest  interest  in  regard  to  the  Mourning  l>ove  is 
its  early  nesting.  Mr.  A.  W.  Butler  says:  '*Th|?y  begin  cooing  about  the 
middle  of  March.  »  *  *  They  mate  early,  and  their  nests,  with  com- 
plement of  eggs  are  often  found  early  in  April— April  4,  Franklin 
County."  B.  W.  Everniann  found  a  nest  and  set  of  eggs  here  April 
17,  1SS<>.  In  the  last  few  years,  however,  nests  and  eggs  have  been 
found  at  much  earlier  dates.  In  1901,  the  first  nest  was  found  March 
17;  no  eggs  were  seen,  however,  until  April  7  and  April  10.  Those  found 
on  the  latter  date  were  hatched  April  14,  therefore  they  must  have  been 
laid  about  on  the  first  and  second  days  of  April.  The  nest  was  in  a 
tangle  of  vines  on  a  rail  fence.  In  1902  the  record  was  as  follows: 
Cooing  March  7— nest  complete  ^larch  27— one  egg  seen  March  28.    This 
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egg  and  nest  were  then  destroyed  by  an  unfortunate  accident.  Three 
other  nests  were  found,  however,  on  the  29th,  each  of  which  contained 
either  one  or  two  eggs.  All  of  these  nests  were  placed  in  small  cedar 
trees.  A  Dove  was  heard  cooing  imperfectly  November  9.  Doves  began 
cooing  in  1903  on  March  5.  The  first  nest  was  found  in  a  cedar,  March 
22;  on  April  8  it  contained  one  egg  and  one  young  dove  just  hatched. 
Reckoning  the  period  of  incubation  as  two  weeks,  this  nest  must  have 
had  a  full  set  of  eggs  on  March  25  or  26.  Another  nest  was  in. a  pine 
tree  and  had  young  two  and  one-lialf  inches  long  on  April  11.  These 
were  at  least  a  week  old,  probably  more.  Then  this  nest  must  have 
contained  a  full  complement  of  eggs  on  March  21.  On  April  24  a  nest 
containing  two  eggs  was  found  flat  on  the  ground  under  a  mandrake. 
49.     [325]     Calfmrti'i<  aura  {Jjinn.).     Turk t^y  Vulture.* 

With  one  exception  all  the  records  show  that  the  Buzzard  is  a  resi- 
dent only  a  little  over  nine  months  in  the  year,  January  31  to  November 
21.  In  1892  E.  M.  Kindle  said  that  a  few  were  permanent  residents. 
They  are  quite  abundant  in  this  county,  and  it  is  not  an  uncommon 
thing  to  see  them  in  companies  of  ten  to  sixty  gliding  about  in  circling 
paths  in  the  upper  air. 

B.  W.  Evermann  found  a  full  set  of  eggs  April  17,  188G.  This  is 
earlier  than  any  other  date  reported  from  the  State.  C.  G.  Littell  found 
young  just  hatched  In  a  nest  in  a  hollow  log  in  a  large,  dense  and 
damp  woods,  May  19,  '03.  According  to  the  owner  of  the  place  Buzzards 
had  roosted  at  this  spot  for  three  years  before. 


MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1893. 

1899. 

Obwrvcr 

C.  H.  B. 

2-7 
2-8 
3-3 

C.H.B. 

VV.  S.  B. 
2-22 
2-23'--' 

E.  M.  K. 

2-6 

2-13 

2-13* 

E.  M.  K. 

2-22 
2-25 
3-2 

N.  B.  M. 

First  seen 

2-26 

Next  aeen 

4-1 

Common 

4-2 

Last  seen 

11-13 
Abundant. 

Abundance 

Very  eoramon. 

Common. 
*B.  W.  E. 

Common. 
A.B.U. 

Common. 



Common. 

6 -A.  OF  SCIENCK,  '04. 
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Year.  

1900. 

1901. 

19Qt; 

1902. 

19QS. 

19QS. 

1 

Observer 

N.  B.  M. 
4-5 
4-18 
4-18 

W.  L.  M. 

2-17 

33 

3-17 

W.L.M. 
2-28 
3-14 
3-20 

W.L.M. 

W.  L.  M. 
1-31 
2-10 
3-8 

First  seen 

Next  seen 

Counnon 

IfA't  seen 

11-8 
Abundant 

11-21 

AbuDdiince 

Common. 

Abumlant. 

Abandant 

Abandaot 

AbandiBt 

50.     [326]     dttfuinsta  urubn  ( Vieill. ).     Black  Vulture. 

Rare  spring  and  summer  visitant.    '*It  was  noted  In  Monroe  County, 
1800"  (A.  W.  Butler).    One  was  seen  May  16,  1903. 
61.     [327]     Elanoidf 8  forjicatus  (L,iun,),    Swallow-tailod  Kite. 

Rare  summer  visitant.  All  that  have  been  reported  from  this  eountj 
were  seen  in  August,  1885.  One  was  taken  on  the  4th  (C  H.  Bx  And 
two  were  seen  of  which  one  was  taken  on  the  eighteenth  (B.  W.  E.). 

52.  [331]     C'rcm  htidsonim  (lAun.).     Marsh  Hawk. 

Rare  migrant.  The  earliest  and  latest  dates  of  arrival  for  a  series 
of  years  are  February  28,  '85  (C.  H.  B.),  and  April  19,  '02.  It  is  seen 
nearly  every  year,  and  it  was  probably  common  March  14,  1903.  when 
several  were  seen  in  a  densely  wooded  creek  bottom  (P.  J.  H.). 

53.  [332]     Accipiter  velox  (Wils. ).     Sliarp-shinned  Hawk.* 

An  uncommon  resident;  common  in  winter  and  during  the  migra- 
tions, especially  in  March  and  October.  W.  S.  Blatchley  reports  U  as 
breeding. 

54.  [333]     Accipiter  rooperii  {Bonx^,).    CJooper's  Hawk.* 

Resident;  not  common;  breeds.  Most  numerous  in  January,  Febrn- 
ary  and  March. 

66.  [334]    Accipiter  (UricapUlm  (VfiXs.),    American  Goshawk. 
Rare  winter  visitor;  one  taken  November  22,  1885  (G.  G.  W.). 

56.     [337]     liatfo  boreaUn  (Gmel. ).    Red  tailed  Hawk.* 

Common  resident;  breeds.     Nest  and  eggs  April  19,  1903. 

67.  [339]     BiUeoUneatus  {Gmel.).    Red-sliouldered  Hawk.* 
Common  resident;  breeds.     This  and  the  last  species  are  somewhat 

confined  to  the  wilder  parts  of  the  country,  but  are  occasionally  Been 
flying  over  the  city. 
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58.    [UH]     BtUeo  platifptentM  { Vieill . ) .     Broad- winged  Hawk. * 

Rather  rare  resident.     Not  reported  from   this  county  before  1892. 

More  often  seen  in  recent  years.     Commonest  in  April  and  October. 

19.    [347a]     Arcftibuteo  Ittgoptut  mncti-johtmnin   (Gmel.).     American  Rouffh- 
leggod  Hawk. 
Rare  winter  visitor;  Felruary  21,  1885  (C.  H.  B.). 

60.  [H49]     Aquilachry$a'ctosi  {lAnn.).    Golden  Eagle. 

Rare  winter  visitor;  a  few  seen  every  winter.  Has  been  observed 
as  late  as  May  15.  1903  (W.  L.  JI.)  in  Brown  County,  where  it  is  as 
likely  to  remain  to  breed  as  in  any  part  of  Indiana.  Last  date  for 
Monrce  County.  Xoveniler  28,  11K)3. 

61.  [352]     Halii^fUts  leticoceplwlus   Linn.).     Bald  Eagle. 

Itare  winter  ^isitcr.  Considered  less  rare  than  the  last  by  W.  S. 
Blatchley  and  B.  W.  Everniann.  But  iq  recent  years  the  Bald  Eagle 
has  not  been  observed  at  all,  while  Golden  Eagles  have  been  seen  and 
captured  every  jear.  The  last  date  is  July  20,  1885  (S.  E.  ^ieek).  This 
(late  suggests  a  possibility  of  summer  residence  of  this  bird  also. 

62.  [357]     Faho  columbarim  Linn.     Pigeon  Hawk. 

Rare  migrant,  taken  several  times  during  1885-1887,  but  not  observed 
in  recent  years.  March  12,  1887  (W.  S.  B.).  April  28,  1885  (C.  H.  B.). 
November  7.  1885  (G.  G.  W.^ 

63.  [860]     Fidco  fparverius  Linn.    American  Sparrow  Hawk.* 

Common  resident,  le?s  numerous  in  winter;  in  fact,  they  are  entirely 
absent  some  winters  as  they  were  during  those  of  1900-1901,  19U2-1903 
and  1884-1885.  They  become  common  in  March— March  15,  1902,  March 
19.  1903,  March  20,  1885  (C,  H.  B.).  They  have  been  observed  mating 
March  17,  '03  (W.  L.  M.),  and  repairing  a  nest  on  the  University  cam- 
pus, which  has  been  used  for  years,  on  April  11,  1901  and  1903.  In 
years  when  they  do  not  winter  It  is  seen  that  the  females  are  the 
first  migrants,  as  for  example,  In  1885.  The  first  and  second  dates  for 
females  were  March  17  and  20,  while  males  were  not  seen  until  March 
23  and  24. 

64.  [364]    Pandion  halidelus  carolinemis  {Gmcl.).    American  Osprey. 
Rather  rare   migrant.     March    12   to   April   29,     November.     C.    H. 

Bollmann  saw  but  one  in  four  years.  March  12.  1885.  B.  W.  Evermann 
said  it  was  occasional  on  the  White  River  ('87),  and  E.  M.  Kindle 
reported  It  during  November.  1892.     Of  late  It  has  been  seen  frequently 
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in  the  central  part  of  the  county;  the  record  for  1903   is  as  follows: 
First  seen  April  13,  next  April  17,  and  last  April  29. 

65.  [306]     Ami)  wihonianm  (Less.).    American  Long-eared  Owl. 

Rare  winter  visitor.  Fall  1886  (B.  W.  E.);  Jan.  30,  1883  (W,  S.  B.); 
March  19,  1885  (C.  II.  B.).  are  the  only  dates  at  hand. 

66.  [367]     A»io  (iccipitnnns.  (PM.),     Short-eared  Owl. 
•*Vory  rare;  two  seen  in  the  fall  of  1886*'  (B.  W.  E.). 

67.  [368]     Sip-nium  varium  (Barton).     Barred  Owl.* 

Considered  a  common  resident  by  C.  H.  Bollmann,  B.  W.  Er>'ermann 
and  W.  S.  Blatchley.  The  last  is  authority  for  a  breeding  record.  1 
know  but  little  concerning  the  occurrence  of  owls  in  Monroe  County. 
In  fact  owls  are  more  rare  here  at  present  than  in  any  place  where 
I  have  ever  made  observations.  The  only  record  of  a  Barred  Owl  in 
three  years  is  March  24,  190!i  when  one  was  heard.  That  this  con- 
dition is  only  a  temporary  one  is  shown  by  the  fact  that  in  the  fall 
of  1900  Screech  Owls  were  abundant  and  Great  Horned  and  Barred 
Owls  were  often  heard  and  seen. 

68.  [372]     C n/ittotjl<i i(.c  aca*h'c*(  (Gmol.).     Saw- whet  Owl.* 

Rare  resident.  August  20,  1884.  One  was  taken  in  the  University 
power  plant  November  27,  1886  (C.  H.  B.). 

69.  [373]     Me(jmcops  asio  Hjiun.).     Screech  Owl.* 

Common  resident.  Breeds.  The  red  phase  prevails.  With  the  excep- 
tion of  the  fall  of  1900  this  has  been  a  rare  bird  here  in  the  last  few 
years. 

This  is  the  fellow  who  can  best  explain  the  meaning  of  the  series 
of  fan-like  scratches  which  we  see  after  a  fresh  fall  of  snow  on  either 
side  of  two  parallel  rows  of  tiny  dots  which  end  in  a  little  carmine 
punctuated  pit— the  shambles  of  a  Peromyscus.  A  Screech  Owl  which  had 
the  sad  affliction  of  a  cataract  on  one  eye  was  placed  in  a  roomy  cage 
with  two  whitefooted  mice  with  which  to  satisfy  his  appetite.  Morning 
dawned  on  the  scene  of  an  unexpected  tragedy.  Two  mice,  with  golden 
coats  and  pretty  white  stockings,  were  nestled  in  a  warm  bed  of  bright 
rufous  feathers,  sleeping  away  the  effects  of  a  banquet  of  owl. 

70.  [375]     Hubo  n'rfjiiu'a mis  (Gme\,).     Great  Homed  Owl. 

Common  resident  (C.  H.  B.  and  B.  W.  E.).  Breeds  (W.  S.  B.).  As 
In  the  case  of  the  other  Stripes,  rare  since  1900.  The  only  recent  date 
Is  March  22,  1903  (P.  J.  II.). 
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The  folIowiBg  ejjitaph  is  of  Interest:  "  'Old  Bubo/  the  college  pet. 
Caught,  in  a  steel  trap  in  September,  1885,  and  Isept  in  the  basement 
of  Owen  Hall  until  January,   1886,  when  he  died." 

71.  [^6]     Nycteanyctea  {hinn.).     Snowy  Owl. 

Rare  winter  visitor  (C.  H.  B.  '86.).  Last  date,  January  25,  1903 
(P.  J.  H.). 

72.  [387]     Corey ziis  arnericanus  iliinu.).     Yellow-billed  Cuckoo.* 
Common  summer  resident.     April  13  to  Sept  24.     Breeds.     A  nest 

of  the  Yellow-billed  Cuckoo  was  found  May  30,  1901.  It  contained  one 
egg  on  that  day  and  two  on  the  next.  It  was  in  a  spice-bush  three 
feet  above  the  ground  and  was  built  of  sticks  and  partly  lined  with 
leaves  (W.  L.  H.).  May  25,  1903,  a  nest  and  two  eggs  were  found 
about  seven  feet  up  in  a  grapevine  (C.  G.  L.).  In  1885  a  nest  with 
fresh  eggs  was  found  as  late  as  June  30,  by  B.  W.  Evermanu  (Butler). 
•The  usual  nest  is  a  mere  pretense,  a  flimsy  structure  of  a  few  sticks, 
with  a  few  blossoms,  generally  of  the  oak,  upon  which  to  lay  the  eggs. 
Occasionally  a  very  substantial  nest  is  built— one  such  was  found  at 
Bloomington,  Ind.,  by  my  friend,  Mr.  O.  M.  Meyncke"  (Butler). 


MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1893. 

Obgerrer 

C.H.B. 

5-17 
5-19 
6-24 

C.  H.  B. 

G.O.W. 
4-13 
5-5-^ 

E.M.K. 

5-7 
5-13 

1 

I   E.M.K. 

First  seen          

!       5  15 

Next  seen     

5-21 

Common 

Laat  seen 

9-24 
Very  common. 

j 

Abundance 

Very  common. 

Common. 
^'B.  W.  E. 

Common. 

Common. 

1 
1 

Year 

1899. 

1900. 

1902. 

1902. 

1903. 

Observer 

N.B.M. 

4-28 
4-29 
5-4 

N.B.M. 

5-15 
5-16 
5-17 

W.  L.  M. 
5-5 

W.L.M. 

W.  L.  M. 

First  seen 

5-5 

Next  seen 

5-10 

Common 

5-10 



5-13 

Last  seen 

9-21 
Common. 

Abundance 

Common. 

Common. 

Common. 

Common. 

Digitized  byLjOOQlC 


86 

78.     [388]     O f'-cyzutf  crythrophtfialmus  (Wils.),   Black-bified  Onckoo.*  Fig.  11. 

Common  piimmer  resident.  May  12  to  Sept.  22.  Breeds.  May  20, 
1903,  C.  G.  I.ittell  found  a  nest  and  three  eggs  about  eight  feet  up 
in  a  cedar.     The  nest  was  a  mere  platform. 

In  1887  B.  W.  Evermann  said  that  this  specie  s  was  apparently  more 
oon.mon  lluin  the  last.  If  there  Is  any  difference  in  numbers  at  present 
the  Black-billed  Cuckoo  is  the  more  rare  of  the  two  species.  All  rec- 
ords since  1892  show  th?  same  state  of  affairs.  In  1894,  E.  M.  Kindle 
considered  this  l;ird  rare  and  the  last  common  in  Brown  County.  At 
this  place  the  present  species  is  a  mucli  more  regular  migrant  than 
the  Yellow-billed  Cuckoo.  Records  of  five  springs  fhow  that  it  arrived 
either  on  the  12th  or  13th  of  May.  May  12,  1893.  Mr.  E.  M.  Kindle 
heard  them  calling  as  they  passed  over,  and  on  April  13,  1886,  Mr.  G. 
G.  Williamson  heard  the  calling  of  Cuckoos,  ''Yellow  or  Black-billed 
or  both."  This  is  much  the  earliest  date  that  has  been  recorded  for 
either  species  Avithin  tlie  State.  In  all  probability  the  birds  heard  were 
Yellow-billed  Cuckoos,  as  they  are  much  more  irregular  than  The  Black- 
billed  in  the  time  of  their  arrival  and  are  always  observed  earlier. 


MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1893. 

1902 

IMS. 

Observer 

First  seen 

C.H.B. 

5-12 
5-16 
5-19 

C.  U.B. 

B.  W.  E. 

5-13 

E.M.K. 
6-13 

E.  M.  K. 

5-12 

W.  L.  M. 

W.L.M. 

5-12 

Next  seen 

5-18 

Common 

Last  seen 

9-22 
Abund.. 

9-21 
Com. 

Abundance 

Abund. 

Very  com. 

Com. 

Com. 

74.     [390]     Ceryle  alcyon  (Linn. ).     Belted  Kingfisher. 

Common  summer  resident;  rare  winter  resident.  March  5  to  No- 
vember 9.  Jan.  4,  181)3  (E.  M.  K.).  Breeds.  The  females  become  numer- 
ous in  spring  before  tlie  males. 
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Year 

1885. 

1885. 

1886. 

1887. 

1892. 

1892-3. 

Obwrrer 

Fint  seen         

C.  H.  B. 

3-31 
4-3 

C.  H.  B. 

B.W.B. 
3-22 
3-25 

G.  G.  W. 
3-26 

B.  M.  K. 

3-27 
4-27 
4-27 

E.M.K. 

Next  seen 

Commoo 

LmI  M€D 

11-5 
Very  common. 

1-4/93 

AbondftDce     

CommoD. 

Rare. 

Common. 

Tear 

1893. 

1900. 

1902. 

1902. 

1903. 

1903. 

Obwrver 

Fir*t  aeon 

B.  M.  K. 

3-12 
4-26 

N.B.M. 

4-18 
4-28 

W.L  M. 

4^ 
4  19 

W.  L.  M. 

W.L.M. 
3-5 
3-6 
4-7 

W.L.M. 

Next leen 

Common 

Lait  seen 

11  9 
Common. 

11-7 

Abundance 

Common. 

Not  very 
common. 

Scarce. 

Common. 

Common. 

75.  [393]     Dryobaies  villosus  (Ijiim.).    Hairy  Woodpecker.* 

CommoD  resident:  breeds.  A  less  familiar  bird  than  the  next,  but 
it  is  occasionally  seen  in  the  city.  But  his  contact  with  civilization 
generally  gives  him  a  dingy  color  and  a  ruffled  coat. 

76.  [8W]     Dryobaies  pubewens    (Linn.).     Southern   Downy   Woodpecker.* 

Fig.  12. 
Common   resident;   breeds.     Possibly   more  common   than   the   last; 
apparently  so  because  of  its  more  confiding  attitude  towards  man.    Nest 
and  one  egg  in  a  rail  April  23,  1903  (C.  G.  L.).     But  the  nest  has  been 
found  with  only  two  eggs  in  it  as  late  as  May  15,  1901. 

77.  [402]    Sphyrapicus  varim  {Itinn.).    Yellow-bellied  Sapsucker.* 
Regularly  a  very  common  migrant;  occasionally  a   common   winter 

resident  Bight  were  seen  January  21,  1903,  in  a  group  of  cedars  and 
pines  less  than  an  acre  in  area.  It  did  not  winter  in  1901-1902.  B.  W. 
Evennann  gives  it  as  a  rare  resident,  and  W.  S.  Blatchley  says  it  breeds. 
There  are  no  later  dates  in  spring,  however,  than  May  1,  1903  (W.  L.  M.), 
and  May  5,  1885  (C.  H.  B.).     It  was  observed  mating  April  8,  1903  (W. 
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L.  M.),  but  it  would  be  an  unusual  occurrence  for  it  to  breed  this  far 
south.  According  to  C.  H.  Bollniann's  schedule  for  1885  the  males 
arrive  and  donart  earlier  than  the  females. 


MIGRATION  RECORD. 


Year  . 


Observer  . . 
First  seen. 
Next  seen. 
Common  .. 
Last  seen.. 


1885. 


18&1. 


l^S. 


C.  11.  B. 

.^  3-27 

3-31 

-4 

4-W 
Abundnnce i  Common. 


I    C.H.D. 

I   ;^4-2 

!        4-H 
I        4-4 
5-3 
Common. 


C.  H.  B. 
9-15 
y-24 
9-25 
12-29* 
Very  common 


1886. 


1887. 


G.G.W. 
3-15 
3-25* 


Rare,     j 
-^W.S.  B.  I 


G.G.W. 

.  3-31 
4-1 


Year 

1892. 

1900. 

1901. 

1902. 

1903. 

Observer 

E.M.K. 
4  4 
4-17 

N.  B.  M. 
4-7 
4.10 
4-10 

W.  L.  M. 

1-27 
2-2 

4-7^ 

W.L.M. 

3-11 

3-22 

3-27 

4-23 
Common. 

W.L.M. 

Fir^t  5een  

Next  seen                           

Common 

4-12 

Last  seen 

5-1 

A ban dance 

Common 

Common. 

Tnlerablr 

■'■V.H.B. 

Common. 

78.  [4()5a]  Ccophhrun  jtileatus  ahhitrola  Bangs.  Nortlicrn  Pileated  Wood- 
pecker. 
Quite  rare  resident;  very  probably  breeds.  Although  it  is  now  re- 
stricted to  the  wildest  and  least  visited  parts  of  the  county  and  is  present 
there  in  but  small  numbers,  it  must  have  been  tolerably  common  as 
late  as  1885.  Seven  specimens  wire  talcen  that  year— March  21.  Marcn 
22,  a  male;  March  29,  a  -male  and  a  female  (C  II.  Rj:  two  specimens 
were  taken  along  Bean  Blossom   Creek  in   August  {B.  \V.    LV),  and  one 
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was  seen  December  24,  b^  W.  S.  Blatchley.  It  has  been  seen  or  taken 
seTeral  times  since;  all  the  dates  follow:  November  3,  1887,  J.  Gra- 
ham; February  13.  181)2,  two  seen,  one  of  which,  a  female,  was  taken, 
A.  B.  Ulrey;  one  seen  in  1898  and  one  aboyt  February  7,  1901,  V.  H. 
Bamett;  two  seen  and  one,  a  male,  taken  January  20,  1903,  by  Mr. 
Whltaker.  The  last  specimen  was  winged  and  brought  In  alive.  It 
hammered  to  pieces  the  pine  box  used  for  a  cage  and  escaped  into 
the  streets.  After  several  adventures  it  was  with  difficulty  recaptured 
and  placed  in  a  wire  cage  at  the  Univei'sity.  He  tried  to  shatter  this, 
too,  but  of  course  was  unsuccessful.  His  accuracy  was  shown  by  his 
reixatcdly  p(<king  a  wire,  not  more  than  one-sixteenth  of  an  inch 
in  diameter,  which  he  hit  squarely  every  time.  He  lived  about  three 
days  in  captivitj'.  Tmo  of  these  noble  birds  were  also  seen  on  May  17, 
V:.M.  In  a  steady  majestic  flight  they  winged  their  way  across  some 
fields  and  a  highway  that  lay  between  two  dynse  forests,  their  favorite 
retreats. 
79.     [406]     Mda iicrfH'8  enfthroeefthahiji  ihinn.).     Red-headed  'Woodpeeker.* 

Abundant  summer  resident;  not  uncommon  winter  resident.  All  of 
the  Redheads  sometimes  migrate  in  the  fall,  and  leave  us  no  winter 
residents.  Such  was  the  case  in  the  years  1892  and  1903.  The  autumn 
of  the  latter  year  was  noticeable  for  the  very  scanty  production  of 
beechnuts  and  acorns.  In  1893  after  their  winter's  absence  they  were 
first  seen  April  19  and  became  abundant  April  28  and  29  (E.  M.  K.). 
For  three  years  prior  to  1903  the  Redhead  was  a  very  common  winter 
resident.  In  fact,  the  mo^t  common  and  most  equally  distributed  winter 
l»ird.  It  became  common  each  year  from  the  middle  of  February  to  the 
Ist  of  March. 

The  mating  call  was  heard  as  early  as  February  15,  1903.  The 
nest  and  five  eggs  were  found  May  29,  1903  (C.  G.  L.). 

Redheaded  Woodpeckers  are  very  quarrelsome,  and  are  continually 
driving  other  birds  from  their  favorite  trees.  Their  attentions  seem 
especially  directed  against  their  little  cousin,  the  Downy,  although  Jun- 
cos,  Tufted  Titmice  and  Nuthatches  are  not  slighted.  They  have  been 
observed  to  come  to  the  ground  to  attack  a  Tufted  Titmouse.  They 
are  capable  of  making  as  large  an  animal  as  the  Fox  Squirrel  beat 
a  hasty  retreat.  Sparrow  Hawks,  too,  are  put  to  flight,  but  the  Red- 
headed tyrant  often  finds  his  master  in  the  English  Sparrow. 
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There  is  nothing  in  the  Redhead  to  suggest  the  flycatcher,  but  he 
really  is  an  expert  in  that  line.  A  flash  of  color  often  attracts  your 
eye  to  a  nearby  treetop.  and  you  see  that  It  Is  the  Redhead,  who 
is  diminishing  the  insect  population.  In  one  or  two  or  three  swoops, 
as  gracefully  as  Mylarchus  himself,  lie  obtains  his  luncheon. 

80.  [409]     Centnrns  carol i nits  {hinn.).     Red- bellied  Woodpecker.* 
Common   summer   resident;   less   common   winter   resident.     An   in- 
crease in  number  is  noticeable  about  the  middle  of  March.     Common 
April  8,   1903. 

A  very  garrulous  bird;  a  single  individual  often  fills  the  woods  witli 
a  din  of  his  varied  cries;  stimulation  and  excitement  are  not  needed  to 
provoke  a  (lenionstration  but  he  seems  to  do  It  for  the  pure  love  of  making 
a  racket.  • 

81.  [412a]     Voliptes  ntinitas  Intern  Bangs.     Northern  Flicker.*    Fig.  13. 
Abundant  summer  resident  and  very  common  winter  resident.    Be- 
comes abundant   in   March.     Mating  call  heard   as  early   as   February 
15,  190.3,  and  as  late  as  November  20,  1902.     A  nest  and  two  eggs  were 
found  in  an  apple  tree  A\.v\\  22,  1903  (C.  G.  L.). 

82.  [417]     Antrmtoinus  vorifenw  (Wils.).     Whip-poor-will.* 

Rather  common  summer  lesldent,  but  on  account  of  its  pecuhar 
habits  not  commonly  observed. 


MIGRATION   RECORD. 


Year 

1885. 

1886. 

1892. 

1893. 

1809. 

1903. 

Observer 

First  seen 

C.  H.  B. 

5-17 
5-22 
5-27 

W.  S.  B. 

4-21 
4-23*' 

E.M.K. 

5-7 
5-13 

E.  M.  K. 

4-29 
5-3 

N.  B.  M. 

4-25 

W.  L.  M. 

4-29 

Next  seen 

4-30 

Common 

Last  seen 

Abundance 

Common. 

Common. 
'^'C.  U.  B. 

Not  common 

Common. 
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83.    [  420  J     Chordeiles  virgin ia nus  ( Gmel . ) .     N i  gli  t  Hawk .  * 

Common  summer  resident.     (C.  H.  H.)     April  28  to  Sept.  21.     Abun- 
dant migrant,  especially  in  fall. 


MIOBATIOX    RECORD. 


Year 

1885. 

18OT. 

1893. 

Obterver 

Finttfeen 

C.  U.  B. 
6-l« 
5-17 
6-22 

Abundant 

C.H.B. 

G.  G.  W. 

.5-6 

E.  M.  K. 
5-6 
5-13 
5-13 

E.M.K. 
5-10 

Nextreen 

6-12 

Common .... 



Lastteen  

9-21 
Abundant 

Abundance  

Abundant. 

Common. 

Common. 

Year    

1899. 

1901. 

1902. 

1903. 

Obierver 

N.  B.  M. 
6-14 
5-26 

W.  L.  M. 
5-20 
6-23 

W.  L.M. 

W.  L.  M. 

Fint  seen 

4-28 

Next  teen 

Common 

Lett  aeen 

9-13 
Abundant. 

Abundance 

Common. 

Common. 

84.     [423]     Chsetura  pelagwa  (Liimi.).     Chimney  Swift.* 

Abundant  summer  resident.  April  4  to  October  14.  April  4,  1892 
(E.  M.  K.)  !s  as  early  as  it  has  been  reported  from  the  State,  while 
October  14.  1902,  is  the  latest  date  for  the  State.  On  the  latter  date 
one  was  found  clinging  to  a  maple  tree  in  the  campus.  It  was  quite 
numb  and  offered  no  resistance  when  picked  up.  It  quickly  recovered 
its  vitality  in  a  warm  room,  however,    The  outside  temperature  was  04°. 

Nestbuilding  April  li,  1903.  Nest  and  five  eggs  found  June  5, 
1903  (C.  G.  L.)  m  a  large  chimney  about  six  feet  from  the  top. 
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MIGBATION  BECORO. 


Year 

1885. 

1885. 

im. 

1892. 

1893 

Observer 

C.  H.  B. 

4-6 
4-7 
4-17 


C.H.B. 

B.  W.  E. 
4-11 
4-14* 

E.  M.  K. 
4-4 

4-17 

E.M.K. 

First  seen 

4-7 

Next  seen 

4-8 

Common 

L&st  seen 

10-13 
Abundant. 

Abundance 

Abundant. 

Abundant. 
*0.  G.  W. 

Common. 



Common. 

Year 

1899. 

1902. 

1902. 

1908.  • 

Observer 

N.B.M. 

4-19 
4-20 
4-26 

W.  L.  M. 

4-15 
4-18 
4-15 

W.  L.M. 

W.L-M. 

First  seen 

4-8 

Next  seen 

4-9 

Common  

4-10 

Last  seen 

10-14 
Abundant. 

Abundance 

Common. 

Abundant. 

Abundant. 

85.     [428]     Trochihis  col ubris  Liinn,    Ruby- throated  Hummingbird.* 

Common  summer  resident.  April  29  to  September  26.  The  males 
migrate  about  a  week  ahead  of  the  females.  Nest  and  two  eggs  May 
15,  1002. 

MIGRATION   RECORD. 


Year 

1882. 

1885. 

1885. 

1885. 

1886. 

1892. 

Observer 

First  seen   

B.  W.  E. 

5-13 

C.  H.  B. 
cf4-29 

4-30 
5-13 

C.  H.  B. 

P5-8 
5-9 

C.  H.  B. 

G.G.  W. 
4-29 
4-30* 

*C.  U.  B. 

E.  M.  K. 

429 

Common       

9-14 
Abundant. 

Tiftst  seen.  ....    

Abundance 

Common. 

Abundant. 

Abundant. 

Not  very 

CO  ui  in  on. 
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Year.. 


1900. 


1901. 


1902. 


•Observer 

N.B.M. 

5-5 
5-8 
5-10 

W.L.M. 
5-4 
5-7 
5-15 

W.L.M. 
5-5 
5-6 

W.  L.  M. 

First  seen 

Next  seeD 

Commoii 

Lftst  seen 

9-26 

Abundance 

Common. 

Common. 

Moderately 
common. 

Common. 

1903. 


86.     [444]     Ttfrannio!  tymnmis  {Ltinn.).     Kingbird.'    Fig.  14. 

Common  summer  resident.  April  13  to  September  5.  Mating  April 
29,  1903.  Xest  and  four  eggs  on  the  topmost  limb  of  an  apple  tree, 
May  28.  1903  (C.  G.  L.). 


MIGRATION  RECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1892. 

Observer 

C.H.B. 
4-17 
4-20 
4-23 

C.  H.  B. 

W.S.B. 
4-13 
4-14* 
4-15  f 

G.Q.W. 

4-24 

E.M.K. 

First  seen 

4-18 

Next  seen 

■* " 

4-27 

Com  moD  

4-27 

Last  seen 

9-5 
Abundant. 

Abundance 

Abundant. 

Common. 

*G.G.W. 
tC.H.B. 

Common. 

Year 

1893. 

19C0. 

N.B.M. 
4-23 

4-28 

1901. 

1903. 

ObserTer 

E.  M.K. 

4-16 
4-26 

W.L.M. 
4-30 
5-4 
6-6 

W.  L.  M. 

First  teen    

4-19 

Next  seen 

4-29 

CommoD 

4-29 

Lsf t  seen  

Abundance  

Common. 

Common. 

Common. 

Common. 
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87.     [452]     Mytarchus  crinitHs  {JJnn.).     Crested  Flycatcher.  • 

Ck)ininoD  summer  resident.  April  18  to ,  September  7.  Nestbuildin? 
May  14,  1901;  six  eggs  May  27.  In  1902  a  nest  and  5  eggs  were  found 
May  21;  the  eggs  were  hatched  June  2  and  the  young  birds  had  flown 
June  11  (Gertrude  Hitze).  Another  nest  with  six  young  about  ready 
to  leave  was  found  June  12.  It  was  in  a  hollow  apple  tree  about  6^ 
fett  up  (C.  G.  L.). 

Later  in  the  season,  in  August  and  September,  these  birds  may  be 
seen  trooping  around  with  a  brood  of  lusty  youngsters  almost  as  large 
as  themselves.  These  little  family  groups  are  pleasing  objects  iu  the 
sultry  brightness  of  an  open  grove  or  beside  the  dimly  lighted  paths 
of  the  forest.  Myiarchus  here,  as  at  all  places  and  all  times,  seems 
to  fit  into  his  surroundings  perfectly.  Everywhere  he  is  full  of  an- 
conscious  dignity  and  is  perfectly  at  home. 


MIGRATION  BECORD. 


Year 

1885. 

18»5. 

1886. 

1887. 

1«92. 

im. 

Obf erver  

C.H  B. 

c  n.  D. 

Q  H.B. 

a.G.w. 

E.  M.  K. 

E.M.K. 

First  feen 

4-21 

4-23 

4-25 

4-24 

4-18 

Next  seen  

4-22 

4-24 

4-27 

Common 

^^5 



4-27 

4-« 

Last  seen 

Abundant. 

P-7 
Very  common 

Abundance  

Common 

Very  common 

Comoon. 

Year 

1899. 

1900. 

1901. 

19u2. 

1908. 

Obsi  rver     

N.B  M. 

4-22 
4-28 
6-3 

N.B  M. 

56 
6-7 
6-8 

W.  L.  M. 

5-6 
5-7 
5-9 

W.L.M. 
4-27 
4-28 
4-27 

W.L.M. 

First  seen  

Next  (>een 

4-28 
4-29 

Common 

4-29 

Last  peen  

Abundance 

Common. 

Common 

Common. 

Common. 

Comnoo. 

ss. 


[466]     Sayomisphcebe  (Lath.).     Plioebe.»    Pig.  16. 
Common  summer  resident.     Marcli  1  to  October  17.     An  early  va\- 
Krant  and  an  early  breeder.     B.   W.   Evermann   gives  the  date  Marcb 
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1.  but  does  not  give  the  year,  although  it  is  probably  1887.  E.  M. 
Kindle  saw  it  March  2,  1893.  They  are  found  first  at  the  nesting 
places:  March  17,  1901,  a  pair  was  seen  at  a  quarry;  March  14,  1902, 
one  was  seen  at  a  bridge  near  a  pond  and  on  the  first  date  in  1903, 
March  12,  they  were  common  at  the  caves;  eleven  were  seen  about 
the  mouths  of  three  caves.  Nestbuildlng  March  22,  1902.  Nest  com- 
plete April  2,  1903.  April  12,  1903,  a  nest  and  five  eggs  were  found 
under  a  bridge  (C.  G.  L.).  Well-grown  young  have  been  seen  May  6, 
1899  (N.  B.  M.),  and  May  7,  1901. 

The  Phcebe  seems  to  be  better  pleased  if  a  suitable  nesting  site 
can  be  found  near  the  dwellings  of  man.  There  he  lives  out  his  quiet 
and  beneficial  career,  an  unobtrusive  yet  confiding  bird. 


MIGRATION   BECOBD. 


Year 

1884. 

18« 

1885. 

1886. 

1887. 

1892. 

Obterver 

First  seen 

C.  H.  E. 
3-18 

C.H.B. 
3-21 
3-22 
3-31 

C.  H.  B. 

W.  S.  B. 
3-10 
3-14*' 
3-16t 

G.  G.  W. 
3-20 

V.  n.  B. 
3-25 

Next  seen 

3-26* 

Common 

3-29 

Last  seen 

10-17 
Abundant. 

Abundance  

Abundant. 

Common. 

*B.W.E. 
tG.G.W. 

Common. 

^'B.M.K. 

Tear 

1893. 

1899. 

1901. 

1902. 

1902. 

1903. 

Observer 

^irstseon 

E.M.K. 
3-2 
3-in 
:?-10 

N.  B.  M. 
4-13 
5-14 

W.L  M. 

3r-17 

3-24 

W.L.M. 
3-14 
3-16 
3-27 

W.L.M. 

W.  L.  M. 

3-6 

Hext  seen 

3-12 

vommon 

3-12 

tail  seen 

10-12 
Common. 

Abandanco  

Common 

<^ommon. 

Common. 

Common. 

Common. 
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89.  [459]     Nntiallorim  borealis  (Swains.),     Olive-sided  Flycatcher. 

Rare  transient.  April  30,  1885  (C.  H.  B.).  The  only  other  record 
for  the  southern  part  of  the  State  is  that  of  May  12,  1885,  Wheatland, 
Knox  County  (Robert  Ridgway).  Do  these  daces  indicate  an  accidental 
deviation  from  the  ordinary  migration  route  in  that  one  year? 

90.  [461 J     ContopHs  virem  (Jjinn.),     Wood  Pe wee. ♦ 

Very  common  summer  resident.  April  26  to  October  5.  Has  been 
reported  much  earlier,  as  for  instance:  April  15,  1899,  and  April  7.  1900 
(N.  B.  M.),  but  these  records  are  probably  due  to  wrong  identification. 
The  most  common  Flycatcher. 

MIGRATION   BECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1893. 

Observer 

C.U.B. 
5-3 
5-6 
5-16 

c.  n.  B. 

C.  H.  B. 
4-26 
4-27 

4-28* 

E.  M.  K. 

5-18 

E.  M.  K. 

Fir*t  seen  

5-C 

Next  seen 

Common 

Lnst  seen 

10-3 
Abundant. 

AbundnncG 

Abundant 

Common. 
"^B.  W.  E. 

Common. 

Year 

1900. 

1902. 

1902. 

1903. 

Observer 

N.B.M. 
5-2 
5-8 
5-8 

W.L.M. 

4-27 

W.  L.  M. 

W.L.M. 

First  seen 

4-28 

Next  seen 

5-10 

Common 

5-10 

Last  seen  

1(^6 

Abundance  

Common. 

Common. 

Common. 

91.     [463]     Empidona.r  flaviventrfs  Btiivd.     Yellow-bellied  Flycatcher. 

Rather  common  migrant  April  17  to  August  29.  These  dates  rep- 
resent the  extremes  of  arrival  and  departure  for  the  State  as  well 
as  for  the  county. 
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MIGRATION   RECORD. 


Year. 


1885. 


1885. 


1886. 


1892. 


1903. 


Obwrrer C.H.B. 

FIntfeen 4-28 


C.H.B.  t  W.S.B. 
8-26      4-17 


A.B.U. 

5-7 


W.  L.  M. 

4-28 


Il«xt  e«en  

5-1 

8-27         

4-29 

• 
Common 

Lut  fMD 

6-19 
Common. 

8-29         

AbandaoM 

Common.  > 

liot  common 

92.    [465j    Empidonnx  vireticens  {Vieill.),     Green-crested  Flycatcher.* 

Common  summer  resident  April  15  to  September  18.  Considered 
abundant  by  C.  H.  BoUmann  and  B.  W.  Evermann  in  1886  and  1887. 
There  are  four  nests,  two  with  eggs,  in  the  University  collection. 

MIGRATION  RECOBD. 


Ywr 

1886. 

1885. 

1886. 

1887. 

Obterrer 

C.H.B. 
5-14 
6-15 
5-16 

C.  H.  B. 

B.  W.  B. 

4-27 
5-1* 
5-4t 

B.  W.  E. 

FinttMn 

4-15 

Nwt  seen 

Common  

Ltttoeen  ^ 

9-18 
Abandftnt. 



Abnndance 

Abandftnt. 

Abundant.  Abundant. 

•C.  H.  B. 
tW.S.B. 

T«ar. 


1892. 


1900. 


1903. 


ObiOTTer             

A.B.U. 

5-7 

N.  B.  M. 
52 

6-7 
5-8 

W.L.  M. 

First  peon 

Noxtseen    

Common 

6-9 

Last  seen 

Abnndance  

Common. 

!  Common. 

*i.     [4«6]     Empidanax  trailUi  (And.).     Traill's  Flycatcher. 

**In  Monroe  County,  Prof.  Evermann  found  it  an  uncommon  snmuu'r 


nsident"  (Butler). 

7- A.  OF  SriiscK,  '04. 
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LiMtseen  . 
AbaodaDc«» . 


illGRATION  BECOBD. 


Year , 

I»5. 

1885. 

Observer 

First  feoB 

C.  H.  B. 

6-U 

5-16 

• 

C.H.B. 

Next  seen 

CommoD .  . 

. 

Not  rare. 


8-J7 
NoteoBO 


94.     [467]     Kmpitlomvr  tnhnmw  Baird.     Least  Flycatcher.* 

Common  mtirrant.  April  21  to  May  19.  September  12  to  18.  It 
has  l>een  reported  by  two  observers  as  :i  summer  resident  (B.  W.  E. 
and  N.  B.  M.>,  but  these  records  are  probably  wrong.  The  hulk  of 
the  sptHles  depnrteil  May  13,  *85  (C.  H.  B.). 


MIGRATION   BECORD. 


Year 

1885. 

1885. 

1892. 

1899. 

1901. 

i   m 

Observer 

First  seen 

Next  seen 

C.  H.  B. 
4-21 
4-23 
4-30 
5-19 
Abundant 

C.U.B. 

9-12 

9-13 

9-15 

9-18 
Common. 

E.  M.  K. 

5-3 

5-7* 

N.B.M. 

5-6 

W.  L.  M. 

W.L.II. 

1       4-29 

4-ao 

Common 

Lsst  icen 

5-13 

Abundance    

Cotumon. 



1  Common. 

^^A.  B.  l\ 

05.     [474b]     OtiH-orU  affte;<tnii  ftratwoln  Hensb.     Prairie  Homed  Lark.* 

Common  resident;  more  abundant  In  winter  and  during  the  mlicra- 
tions.  They  became  common  March  2t>.  1JK>3.  Many  notes  are  given 
under  tlic  name  Otonnis  alpeHtrh.  but  this  Is  probably  due  to  faulty 
nomenclature:  all  such  notes  were  considered  as  referring  to  the  sub- 
species, although  It  is  not  improbable  tliat  0.  alpestrh  will  be  fooiM? 
here  in  winter. 

March  25,  1(H)2.  Tlie  Horned  Larks  were  singing  continually  and 
one  of  them  was  observeil  in  his  aerial  evolutions.  About  dusk  one 
began:   <<inging  all   the   time,   flitting  upward  a  little  way,  then  poised 
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on  stretched  and  iiuiverinj?  wing,  then  up  again  and  poising,  until  he 
was  nearly  out  of  sight.  The  climax  was  a  straight,  swift  dive,  with 
wings  closed,  toward  the  earth.  He  did  not  open  his  wings  until  he 
was  within  a  few  feet  of  the  ground,  when  he  settled  lightly  down 
and  went  quietly  to  feeding  as  if  nothing  had  happened.  Four  young 
were  seen  just  ready  to  leave  the  nest  May  10,  1903.  G.  G.  Williamson 
obtained  an  adult  female  and  a  young  male  May  29,  1886. 
96.     [4T7]     iUjantHittacnuUtta  ilAmi.).     Blue  Jay.*    Fig.  16. 

Abundant  resident;  sometimes  less  numerous  In  winter. 

Jays  were  nearly  all  mated  March  8,  1903,  and  a  pair  was  observed 
mating  February  10,  1JH)1.  This  pair  began  a  nest  but  abandoned  it 
when  abont  one-fourth  completed,  February  22.  N.  B.  Myers  observed 
them  nestbuilding  March  3,  1899.  More  usual  dates  are:  Nestbullding, 
March  17,  '03;  March  22,  '02,  a  half -completed  nest  was  found;  nest 
(ompletetl  Mairch  26,  1902,  and  1903;  three  pairs  nestbuild-lng  April  1, 
'01;  nests  with  three  eggs  were  found  April  15  and  17,  1903  <W.  L.  M.). 
Tlie  former  was  between  two  rafters  in  a  corncrlb  and  was  built  partly 
of  mud  (O.  G.  L.).  A  piue  Jay  was  seen  sitting  on  unhatched  eggs  May 
16.  1903. 

"As  spring  approaches  they  become  very  vocal,  uttering  many  calls, 
some  very  pretty  notes,  varying  from  loud  to  low.  Evidently  some 
of  tile  latter  are  intended  solely  for  one  female  to  hear.  *  *  *  With 
us  the  .season  of  song  begins  early  in  March  ♦  *  ♦  as  earlj-  as  March 
8.  •  ♦  ♦  With  it  comes  pairing  time,  which  I  have  known  them  to 
coutiune  until  April  2'/'  (A.  W.  Butler).  As  is  above  stated  the  Blue 
Jay  has  a  great  number  of  calls,  many  of  which  are  principally  used 
ilurinj?  the  mating  season.  But  the  writer  has  never  heard  a  Jay  give 
a  call  during  that  season  that  has  not  been  heard  during  every  other 
montli  from  September  to  June  at  some  time  during  the  past  four  years. 
Careful  observations  and  a  seimrate  series  of  not«»s  have  been  made  with 
the  above  conclusion  as  a  result. 

Oh  April  28  and  29.  V.VX^,  at  a  time  of  very  abundant  nocturnal 
migration,  nianj-  Jays  were  seen  migrating  by  day.  They  tlew  steadily 
and  quite  high  (about  2(K>  ft.),  in  a  northeast  direction.  The  flight 
of  tlie  29th  was  exactly  simlhir  to  that  of  the  2Stli;  no  Jays  were 
even  2()0  yards  from  the  path.  Whether  the  flight  kept  up  all  night 
is  a  <|ue8tion.  Following  are  a  few  gi'oups  observed  on  each  day  and  the 
approximate  time  elapsing  between  their  passage  of  a  given  point:    April 
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28—12:  Immediately,  3;  1  minute,  8;  4  minutes,  8;  15  minutes,  11. 
April  29—3;  2  minutes,  9;  1  minute,  2;  etc.  The  woods  below  were 
furnished  with  their  usual  numbers  of  noisy  Jays;  but  neither  migrants 
nor  residents  seemed  to  be  Influenced  by  the  presence  of  the  olfcer. 

97.  [488]     Corvit«  bixtrhyrhyncho«  C.  L.  Brehm.    Common  Crow.*    ' 

The  crow  is  quite  common  in  Monroe  County,  but  the  numbers  in 
which  it  occurs  seem  insignificant  to  one  accustomed  to  enormous  roosts. 
Crows  are  very  rarely  seen  in  flocks  of  as  many  as  one  hundred  Individ-, 
uals.  About  1886  there  was  quite  an  extensive  roost  in  Turner's  (Cedar) 
Grove  (W.  S.  B.),  but  at  the  present  time  there  is  no  roost  of  any  size  in 
the  county. 

The  nest  has  been  noted  by  B.  W.  Evermann  as  early  as  March  20. 
A  half-finished  nest  was  seen  April  4.  1903  (C.  G.  L.).  Two  nests,  one 
with  eggs  were  found  April  20,  1902  (W.  L.  M.),  and  a  nest  with  5 
young  was  found  about  fifty  feet  from  the  ground  in  a  beech,  April  2C, 
1903  (C.  G.  L.). 

98.  [494]     DolwJiot^x  oryzivorus  (Liinn.).     Bobolink.* 

Common  migrant,  usually  appearing  during  t^he  first  week  of  May, 
although  it  has  been  observed  on  April  17,  1885  (C.  H.  B.)  and  1803 
(E.  M.  K.).  It  may  be  observed  until  a  month  later;  May,  17  (C.  H.  B.. 
'85),  August  29  to  September  1.  The  males  arrive  and  depart  earUer 
than  the  females;  males  were  seen  from  April  17  to  May  5  and  females 
from  May  2  to  17,  1885  (C.  H.  B.). 

On  a  rainy  morning  in  May  (5-3-'03)  a  Bobolink  was  found  In  an 
apple  tree  in  town,  singing  with  all  the  vivacity  of  mid-June.  This  is  the 
first  time  I  have  heard  it  sing  during  migration. 


MIGRATION  RECORD. 


Year 

1882. 

1883. 

1885. 

1886. 

1885. 

1886. 

Obierver 

First  seen 

B.  W.  E. 
5^ 

B.  W.  E. 

5-6 

C.  H.  B. 

cf  4-17 
5-2 

C.  H.  B. 

P  5-2 
5-4 

C.H.B. 
8-29 
9-1 

Bicknell. 
5^ 

Next  seen 

5.4* 

Common 

5-6 

54t 

Last  seen    

5-5 
Common. 

5-17 
Common. 



Abundance 

Rfttherrare 

_ 

Common. 

Common. 

ComBOB. 

^C.H.B. 
tO.G.W. 
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Tear I       1887. 


1888. 


1893. 


1901. 


1902. 


1903. 


Observer 

First  feen 

G.G.W. 

5-1 

Butler. 
6-6 

E.M.K. 

4-17 
5-6 

AV.  L.  M. 

6-6 
5-10 
5-13 
5-13 
Common. 

W.  L.  M. 

5-5 



W.L.M. 

5-2 

Next  ceen  . 

S-i 

5-3 

Common..  .          .     .  ' 

5-10 

5-14 

Lai  t  seen ' 

5-14 

AbandaDce  

Common. 

Common. 

Common. 

99.     [495]     Molothrm  nter  (Bodd,).     Cowbird.» 

Abundant  summer  resident.  March  7  to  October  17.  Eggs  found  as 
early  as  April  22  ('86  B.  W.  E.).  The  Cardinal  and  Indigo  Bunting  seem 
to  be  the  coerced  foster-parents  more  often  than  other  birds  of  this 
region. 


MIORATION  BECORD. 


Year 

1884. 

1885. 

1885. 

1886. 

B.W.E. 
3-7 
8-14 

1887. 

G.G.W. 
3-23 

1892. 

E.M.K. 
3-25 
4-9 
4-27 

1893. 

Obwrrer 

Firtt  8€en 

C.H.E. 
^23 

C.  H.  B. 

4-8 
4-9 
4-12 

C.  H.  B. 

E.  M.  K. 

a-11 

Nextte«D  

3-19 

Common -- 

liMt  aeon 

10-17 
Abundant. 

1 

1 

Abundance 



Abundant. 

Common  

Common 

Common 

Year 


I 


1899. 


I 


1900. 


Obferver 

FiTft  Men 

Next ffeeo 

Common 

Last  feen j 

Abundance '  Common 


N.B.M.  I   N.  B.  M. 
4-15  4-7 


4-17 
4-27 


4-12 
4-28 


Common. 


1901. 


V.  H.  B. 

j       3-23 
I       3-25^ 


Common. 
■^'W.  L.  M. 


1902. 

W.L.M. 
3-14 
3-25 
4-9 


Abundant. 


1902. 

1903. 

W.L.M. 

W.  L.  M. 

3-17 

3-21 

1 

3-21 

9-1       |---, 

Abundant  {Abundant. 
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100.     [498]     A(ff!atii8  pftAj'nfceu^  {JAnn.),     Red-winged  Blackbird.* 

Abundant  iuii;rant  and  common  summer  resident.  March  4  to  Novem- 
ber 16.  There  are  two  nests  each  containing  two  eggs  in  the  University 
collection  talten  by  C.  H.  BoUman,  1885.  A  bird  with  striking  dress  and 
musical  call,  as  often  observed  remote  from  as  near  liodies  of  water  dur- 
ing the  migrations. 

MIGRATION    RECORD. 


Year 

1»l^. 

1Mf» 

1S86.               1897.      , 

1892. 

IW. 

Observer 

Firft  teen 

c.  n.  B. 

3-11 
3-14 
3-16 

C.  H.  B.         I 

l.W.  E.        0.0.  W. 
3-4                 4-2 

3-7              1 

E.  M.K. 
.V26 

4-2^ 
4-12 

ot  I'ommoo 
^A.  B.  U. 

E.  M.  K. 
4-26 

Nest  seen 

Commoii   

Last  seen 

11-16       i     - 

t  common; N 

Abundance  

Abundant. 

Abundant. 

No 

Not  very 
eoBinoD. 

Year 

1900. 

loni 

1902.              1902. 

1903. 

1908. 

Observer 

First  seen 

N.  B.  M. 
3-11 
3-22 
3-23 

W.  L.M. 

3-17 
3-24 

5-1 

W.  L.  M.      W.  L.  M. 

3-4         i  

3-9         ; 

W.  L.  M. 

3-5 
3-6 
3-7 

W.L.M. 

Next  seen 

Com  mon 

1 

3-10       



Last  seen 

!       11-4 

11-7 

Abundance    

Not  verv 

Abundant. 

1 
Abundant.  Abundant. 

■ 

_J 

Abundant. 

AbandsDt 

ooinniG 

n. 

101.     [501]     Sttintclla  magna  {Liinu.).     Meadowlark.*    Fig.  17. 

Tlie  Meadowlark  is  an  al)undant  summer  resident  and  not  uncommon 
winter  resident.  It  becomes  abundant  at  some  time  from  January  to 
March:    January  21,  liKia  to  March  10,  ISiW)  (N.  B.  M.). 

They  have  been  observed  gregarious  and  with  no  tendency  to  pairing 
March  31,  and  mated  April  7  in  the  same  year.  The  neat  with  full  com- 
plement of  eggs  was  found  May  1,  '(«  (C.  G.  L.);  May  7,  *01;  and  four 
young  and  an  egg  were  found  May  10,  *01.  They  seem  to  be  careless 
sometimes  in  regard  to  the  disposal  of  the  eggs.  A  neat  with  four 
young  was  found   May  27.   *01    (\V.    L.   H.>:   two  days  later  the  youns 
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were  all  there,  still  covered  with  dowu,  but  when  the  nest  was  disturbed, 
two  eggs  rolled  out  of  the  feathers  about  the  nest. 

"I  have  known  rhem  in  full  song  March  8.  *  •  ♦  After  the  harvest 
is  over  and  the  young  are  able  to  take  care  of  themselves,  most  of  the 
Meadowlarks  seek  choice  spots,  and  but  seldom  are  their  songs  heard" 
(Butler).  Butler  also  mentions  hearing  their  song  in  September  and 
November.  The  writer  has  heard  them  singing  every  month  in  the  year, 
nine  of  which  are  spent  in  this  region.  Following  are  some  dates  for 
Bloomlngton:    «-28:  10-12;  11-8;  12-18,  *02;  1-24;  2-26;  3-2;  4-3;  5-1;  G-9,  *03. 

The  Meadowlark  is  another  bird  which  migrates  considerably  by  day. 
The  immense,  noisy  flocks  of  February  and  March  are  always  on  the 
move.  Fifty  of  these  birds  were  seen  as  early  as  January  21,  1903,  flying 
over  due  north  at  a  height  which  made  it  necessary  to  use  a  powerful 
field-glass  to  identify  them. 

This  species,  as  well  as  most  of  the  members  of  the  family  fcteridae,  is 
noted  for  its  gregarious  habits.  That  the  different  species  should  show 
such  habits  inter  »e,  as  do  the  swallows,  is  a  more  remarkable  thing. 
That  this  seems  to  be  the  case  is  the  only  logical  conclusion  to  be  drawn 
from  a  study  of  local  migi*ation  schedules.  For  instance,  for  a  few  days 
previous  to  March  21.  1903,  Meadowlarks  and  Grackles,  l)oth  resident 
species  were  the  only  Icteridw  seen.  On  the  21st,  however,  these  species 
l>ecame  augumented  in  numbers  while  Rusty  Grackles,  Redwings  and 
Cowbirds,  not  seen  for  several  days  before,  again  made  their  appearance 
in  considerable  numbers.  This  family  migration  is  to  be  observed  in  the 
IcUridfE  at  the  time  the  species  become  abundant  and  not  at  their  first 
arrival.  The  Orioles  move  together  in  the  same  way  and  become  numer- 
ons  at  about  the  same  time. 
1^.     [506]     IcterttH  i*i,arim  (Limi.).     Orchard  Oriole.* 

Common  summer  resident,  abundant  and  conspicuous  during  the 
spring  migration.  April  17  to  August  2i).  These  dates  are  each  one  day 
earlier  than  the  recorded  limits  of  its  stay  in  the  State.  Six  years  out  of 
ten,  this  species  arrived  before  the  Baltimore  Oriole.  This  is  a  somewhat 
diiterent  proportion  than  the  two  out  of  fifteen  obtained  l)y  A.  W.  Butler. 
The  difference  may  be  explained  by  a  change  in  habit,  as  the  dates  of 
arrival  of  the  Orchard  Oriole  l)efore  that  of  its  relative  are  all  included 
iu  the  last  seven  years  in  >\iiich  ol)servations  have  been  made  at  this 
I>oinf.    This  change  in  date  of  arrival  is  probal)ly  correlated  with  tin* 
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steady  increase  in  numbers  in  this  species  and  decrease  in  the  next  {cide 
Butler.  Birds  of  Ind..  p.  899). 

The  first  song  was  beard  April  28,  1903.  and  males  in  the  second  year 
plumage  were  seen  singing  April  29  and  May  10.  1903.  The  Orchard 
Oriole  is  an  abundant  breeder  here;  the  nest  and  complement  of  eg£:s 
have  been  found  May  17,  19017 


inOBATION  BECOBD. 


Yew 

1885. 

1885. 

1S8*. 

1886. 

1887. 

1    m 

1        * 

Observer.. 

Firtt  seen 

C.H.B. 
4-21 
4-22 

4-28 

C.H.B. 

0.  H.  B. 
4-22 
4.23* 

G.  G.  W. 

G.G.W. 
4.M 
4-27 

i  E.M.K. 
4-26 

Next  seen 

Com  mon 

. 

Last  seen 

8-29 
Abundant. 

8-14 

i 

Abandonee  

Abundant. 

Common. 
*G.G.W. 

Tear 


Observer  ... 
First  seen . . . 
Next  seen . . . 
Common  .... 
Last  seen.... 
Abundance.. 


1899. 


I 


1900. 


1901. 


1902. 


1903. 


E.  M.  K. 

4-17 


N.  B.  M. 

4-22 
4-27 
4-29 


N.  B.  M. 
4-24 
4-25 


W.  L.  M. 
4-28 

4-29 
5-8 


Common. 


Common. '  Common. 


W.UM. 
4-28 
4-30 
5-4 


W.LM. 
4-24 
4-2S 

4-» 


Abundant.  Abaodsit. 


103.     [  507  ]     Icterm  galbuJa  ( Linn . ) .     Bal  timore  Oriole  .♦ 

A  rather  abundant  migrant  and  moderately  common  summer  resident 
April  18  to  September  2.  C.  H.  Bollman  in  1886  and  B.  W.  Evermann  in 
1887  indicated  in  their  lists  that  this  species  was  more  abundant  than  the 
last.  The  reverse  is  the  case  now.  A  quite  regular  migrant  but  it  has 
arrived  on  the  average  about  a  week  later  since  1890  than  it  did  during 
the  eighties.  Not  nearly  so  common  a  summer  resident  as  the  last.  Song 
April  28,  1903.  June  8,  1903  nest  found  hanging  in  an  inaccessible  posi- 
tion, on  the  end  of  an  elm  limb  about  80  feet  from  the  ground.  The  bird 
was  incubating  I  believe  (C.  G.  L.). 
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Ye»r. 


1884. 


1885. 


1886. 


1886.       I       1887. 


1892. 


ObMTTer 

FirttNen    

B.W.B. 
4-20 

C.H.B. 
4-20 
4-21 
4-24 

C.H.B. 

C.H.B. 
4-20 
4-22 
4-24* 

B.W.E. 
4-20 

4-27* 

B.M.K. 

4-28 

NtXtiMB 

5-7 

Common  

Lail  tttM    

9-2 

1 

j 

AboDdftnett  

Common. 

Abundant. 

Abundant. 

Common. 
*B.W.B. 

1 

Rare. 

1 

*G.G.W. 

Year. 


1898. 


1899. 


1900. 


1901. 


1902. 


1903. 


Obierver  

f'lnx  Men . . . 
Next  teen . . . 

Common 

liMtfeeD  ... 
Abundance  . 


B.  M.  K. 

4-24 
4-25 


N.B.M. 
4-2ft 
4-27 
4-28 


N.B.M. 

4-18 
4-19 
4-21 


Rare. 


Common.    Common. 


I 


W.  L.  M. 

5-6 

5-7 
5-15 


W.L.M. 

4-29 
5-3 


Moder'tely  Moder'tely 
Cummoo.  |  Common 


W.  L.  M. 

4-28 
4-29 
4-29 


Common. 


KH.     [509]     Euphagm  carolinm  {WMh).    Rusty  Blackbird.* 

Rather  common  migrant.    March  8  to  May  16.    November  15  to  21. 


MIGRATION  BECORD. 


Year 

1885. 

1885. 

1886. 

1901. 

1902. 

1903. 

ObMrrer 

Firetteen 

C.  H.  B. 

3-14 

.3-17 

3-18 

4-12 

Abundant. 

C.  H.  B. 
11-15 
11-16 

B.W.E. 

3-H 

G.Hubbardi  W.L.M. 
3-17               3-1fi 

W.  L.  M. 

3-8 

Next  wen 

3-25 

3-17 

Common 

LmI  Men 

11-21 
Common. 



4-19 

Tolerably 
Common. 

5-16 

Abundance  

Rure. 

Tolerably 
Common. 
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1()5.     (51  lb]     <ini84'<du8  (juiMTtdn  witettM  (Kidgw.).     Bronzed  Grackle.* 

Abundant  Rumroer  resident  and  uncommon  winter  renident.  Follow- 
ing are  the  numbers  seen  at  some  winter  dates:  2,  12-30-*84  (C.  H.  B.), 
Ml-'85  (C.  H.  B.);  1  taken,  l-4-*86  (G.  «.  W.);  and  24,  1-17-1903.  Of  the 
last  flock,  15  were  females,  and  9  were  males;  there  were  also  more 
females  than  males  In  a  flock  of  30  seen  November  30,  1902.  On  the  other 
hand  the  first  migrants  in  spring  are  all  great,  splendid  males  in  fall  song. 
Twenty-six  seen  February  20,  1903.  For  a  period  after  the  beginning  of 
migration  the  females  are  absent.  They  were  not  seen  until  March  8. 
1901;  March  23.  1902.  Grackles  become  abundant  during  the  first  week  of 
March. 

A  half-finished  nest  was  found  April  4  and  a  nest  with  three  yoang 
was  found  May  13,  1903,  in  a  pine,  about  50  feet  from  the  ground 
(C.  G.  L.). 

Grackles  roost  In  great  numbers  in  the  shade-trees  of  Bloomington 
and  in  early  spring  and  In  fall  many  Robins  roost  In  the  same  places. 
The  calls  of  the  Grackle,  both  the  chuck  and  the  metallic  notes  may  be 
heard  at  Intervals  after  dark.  I  have  heard  them  as  late  as  11  p.  m.  and 
as  early  as  3  a.  m.  and  would  not  b**  sui*prlsed  to  learn  that  they  are  con- 
tinued throughout  the  night. 

106.  [614]     Hesperiphona  reJijM'rthm  iCooii.),     Evening  Grosbeak*. 

Very  Irregular  and  rare  visitor.  Seen  only  In  January  and  ApriL  1887. 
Mr.  C.  H.  Bollman  took  a  male  on  the  Unlverelty  campus,  January  20. 
1887.  Mr.  G.  G.  Williamson  saw  the  following  numl>er8  during  April: 
4  on  the  27th;  2  on  the  29th;  and  2  on  the  30th. 

107.  [617]     Carpodacw*  piirpureuM  (Qmel.),     Purple  Finch. 

Common  migrant  and  Irregular  winter  resident.  B.  W.  Kvermann 
classes  It  as  a  frequent  winter  visitor  and  W.  S.  Blatchley  says  it 
wintered  in  1882-3.  It  probably  wintered  in  1885-(5.  a.s  no  last  date  Is 
given  in  the  fall  migration  schedule,  nor  any  fii*st  date  in  that  of  the 
spring.  The  females  remain  later  than  the  males  In  spring.  I  have  heard 
its  song  at  Marion,  Ind.,  March  8,  1900.  More  often  observed  In  sycamore 
than  In  other  trees.    Most  of  them  departed  April  14.  1885  (C.  H.  B.). 
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Year \ 

1885.      ' 

1885. 

1       1886. 

1901. 

1902. 

1903. 

Observer 

First  seen         

C.H.B. 

3-14 
3-27 

4-2 

J  ^4-25 
(;=5-15 

Abundant. 

C.  11.  B. 

11-8 
12-20 

G.G.W. 

W.L,  M. 
3-17 
3-18 

W.L.M. 

W.  L.  M. 

3-8 

Next  seen 

3-18 

Common  .           

Last  seen     

4-30 

1 

.  4-r 

Common. 
*V.  fl.  B. 

4-19 
Common. 

5-4 

Abandonee        

Common. 

1 
i 

108.     [521]     Lajiii  runii'mtra  minor  CBrehra),     American  Crossbill. 

An  exceedingly  irregular  species;  has  been  found  often  In  winter  and 
has  been  reported  a  summer  resident. 

The  Red  Crossbill  was  first  reported  from  Monroe  County,  February 
10,  1883,  by  B.  W.  Evermann  who  says  it  was  common  for  some  time 
after  that  date.  The  same  authority  also  says  that  it  was  common  dur- 
ing the  winter  of  1883-4.  In  both  the  spring  and  the  fall  of  1885  they  were 
quite  common.  C.  H.  BoUman's  record  of  its  movements  in  the  spring  is 
as  follows:  8  males  and  females  seen  March  2  and  3;  the  arrival  of  the 
bulk  from  the  north  took  place  March  8  and  both  se^es  were  then  com- 
mon; in  a  letter  to  J.  M.  Wheaton  he  reported  them  still  present  March  13; 
and  the  last  male  was  seen  May  10  and  the  last  female  May  12.  The 
bulk  of  the  species  departed  April  15.  From  uncatalogued  specimens  in 
the  collection  of  Indiana  University  the  following  additional  dates  were 
obtained:  March  10;  a  male  May  14.  During  the  year  1885  it  was  also 
reported  to  have  bred  at  Bloomington.  "Mr.  Sam  Hunter  reports  a  pair 
to  have  nested  in  a  pine  here  in  1885.  He  says  the  nest  was  made  ex- 
clusively of  pine  buri's"  (E.  M.  Kindle.). 

In  the  fall  of  1885,  C.  H.  Boilman  reported  the  Red  Crossbill  October 
4  and  November  5,  but  gives  no  date  for  the  last  one  seen,  indicating  that 
It  remained  throughout  the  winter,  and,  indeed,  W.  S.  Blatchley  reports 
It  in  his  list  of  winter  birds  as  a  scarce  resident  during  the  winter  of 
1885-6.  In  the  latter  year,  the  first  Crossbills  were  reported  January  18, 
and  fifteen  or  twenty  were  seen  February  6  (G.  G.  W.).  Crossbills,  prob- 
ably of  this  species,  but  not  exactly  identified  were  reported  February  23 
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and  March  8,  1886.  C.  H.  Bollman  saw  eleveu  In  a  fir  tree  in  Bloomington 
June  24,  and  reported  them  also  on  July  10,  13  and  14  (B.  W.  B.). 

After  being  reported  quite  often  during  this  period  of  4  years.  Cross 
bills  were  not  again  recorded  until  1892,  when  six  were  observed  by  E.  M 
Kindle  and  A.  B.  Ulrey  on  March  1.  The  last  date  recorded  for  thi? 
locality  is  March  3.  1893  (E.  M.  K.),  when  a  crossbill  probably  of  this 
species,  was  identified  by  note. 

109.  [522]  Ijoxia  lewopUiui  Gmel.  Whit«- winged  Crossbill. 
A  very  irregular  visitor,  much  more  rare  than  the  last 
White-winged  Crossbifls  were  first  observed  here  February  6,  1883. 

On  that  date  B.  W.  Evormann  took  two  males  from  a  flock  of  fifteen  in  a 
yard  on  College  Avenue,  Bloomington.  A  female  was  taken  February  10. 
and  **two  days  later  two  more  specimens  were  taken  near  the  same  place." 
(A.  W.  Butler,  in  *'Papers  Read  at  the  World's  Congress  of  Ornithology" 
in  Chicago,  1893-6.) 

Mr.  Evermann  also  observed  this  bird  February  23  (List  of  Birds  of 
Carroll  County.  **Auk.*'  1889).  C.  H.  Bollman  gives  a  queried  record  of  this 
species  for  December  12,  1885.    About  five  were  identified  by  note. 

A.  W.  Butler  says:  "The  only  instance  of  its  occurrence  in  summer 
in  the  Ohio  valley  is  that  given  me  by  the  late  C.  H.  Bollman.  He  saw 
eleven  in  a  fir  tree  in  Bloomington,  Ind.,  June  24,  1886."  However,  on 
C.  H.  Bollman's  schedule  for  1886,  this  date  is  attributed  to  the  other 
species,  in  the  account  of  which  I  have  placed  it. 

110.  [528]     Acn nth U  Uuar'ta  {lAxm,).     Redpoll. 
Irregular  winter  visitor. 

"B.  W.  Evermann  identified  a  single  bird  at  Bloomington  in  December, 
1882"  (A.  W.  Butler).  C.  H.  Bollman  reports  "one  seen'*  in  his  list  of 
1880,  and  "Mr.  Chauncey  Juday  obtained  specimens  from  a  flock  of  twenty 
at  Bloomington,  April  12,  1895"  (A.  W.  Butler).  W.  S.  Blatchley  also 
reports  one  January  30,  1883. 

111.  [529]     .UtragaUnm  tviMin  {lAim.)^    American  Groldfinch.* 
V  Abundant  resident 

Song  March  29  (W.  L.  M.,*02).  June  12.  1902,  a  nest  and  four  et'gs  in 
a  wild  rose  bush  (C.  G.  L.).  October  2,  1903,  I  shot  a  young  Goldfineli 
with  ;the  short  wings  and  tail  and  fluffy  feathers  of  a  fledgeling.  tha> 
was'Xinable  to  fly  well  and  was  still  being  fed  by  the  mother. 

The  plumage  changes  are  very  interesting.  It  requires  about  a 
month,  for  all  the  mnle.s  to  assume  the  summer  plumage.    None  were  s^en 
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In  summer  dress  until  April  18,  188(i  (B.  W.  E.).  The  record  from  the 
first  appearance  of  a  change  till  the  moult  is  completed  is  as  follows: 
March  29  ('02),  two  Goldfinches,  one  singing  and  in  great  part  in  summer 
plnmage;  April  1  C03),  eight  Goldfinches,  four  singing  and  with  the  l)ack 
and  part  of  tihe  breast  yellow,  and  part  of  head  black;  April  2,  four 
Tbistlebirds,  one  in  perfect  plumage,  the  others  in  changing  phases  of 
attire:  April  12,  two,  one  in  full  dress;  April  14,  five,  two  in  yellow  and 
black;  April  19,  three,  two  in  winter  plumage.  One  of  these  which  was 
black;  April  19.  three,  two  in  winter  plumage.  One  of  the  last  two  which 
was  taken  was  a  male,  the  other  one  of  the  trio  was  in  summer  attire; 
April  25,  twenty,  ten  in  transitional  stages  of  plumage;  April  3o.  an 
increase  in  those  of  full  plumage  to  the  usual  summer  number.  Proliahly 
all  of  the  males  have  completed  the  moult. 
112.     [533]     Sphttiff  pinus  {Wild.).     Pine  Siskin. 

A  rather  regular  migrant  in  moderate  numbers;  a  rare  winter  rosi«l«'nt. 
October  27  to  May  13. 


MIGRATION   RECORD. 


Year. 


Obwrrer .... 
Pint  f  een  . . 
Next  seen  .. 

Common 

Uftseen  ... 
Abondanoe 


1883. 


1.H85. 


B.W.E. 
2-6 


I.  r.  Coll. 

3-23 
3-25'^ 
3-25* 
5-13* 


1885. 


C.  H.  B. 

10-27 


12-29 


Not  rare.  I  Common.     Common. 


1886. 


G.  G.  W. 


1886. 


G.  G.  W. 


4-24 


"^C.  H.  B. 


Year. 


1887. 


1902. 


12-4 

12-J1» 

Not  common 

^-W.S.  B. 


VJOX 


Obserrer '   G.  G.  W. 

Fintseen 

Next  seen I 

Common 

l*»t  «een  

Abandance  


A.W.B.      W.  L.M.      W.L.M. 
3-23         


i 


I        5-8 


3-H 


"=•£.  Muhse.i 
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113.  [534]     Pimerimimvidis  (Linn.).     Suowflake. 
Kare  and  Irregnlar  winter  visitor  (C.  H.  B.,  '8(5). 

114.  [536]     Vtdrai'ius  lapponicus  (lAxm.).     Lapland  Longspnr. 

Rare  and  irregular  winter  visitor.  Ob8erv€Hl  February  2,  188:5 
(W.  S.  B.);  taken  February  10  and  12.  1883  (B.  W.  E.):  seven  seen  Krl>- 
ruary  D,  1901  (V.  H.  B.).     All  were  associated  with  Otocoris  a.  proiiciAa. 

115.  [540]     Pocpretf ii  gramineus  (Gmel.).     Vesper  Sparrow.* 
Abuudant  summer  resident.    February  10  to  October  25. 


MIGRATION    RECORD. 


Yenr 

Observer  . . . 
First  seen  .. 
Next  ncen. .. 
Common  ... 
Lftst  !>ccn  . .. 
Abundance  . 


1885. 

1885. 

1886. 

1887. 

1892. 

1998. 

C.  H.B. 

4-1 

C.  H.  B. 

W.S.B. 

4-8 
4-10* 

0.  G.  W. 

3-24 
3-25<' 

A.  B.  U. 
4-2 

4-9^ 
4-17 

B.  M.  E. 

3-30 

4-2 

4-3 

10-25 
Very  common. 

Abundant 

Abundant. 
*B.W.E. 

Common. 
"^E.M.  K. 

ComnoDi 

*G.G.W. 

1899. 

1900. 

1901.             1902. 

1902. 

1903. 

Observer 

First  seen 

N.B.M. 
2-19 
2-24 
3-25 

N.  B.  M. 
4-18 

W.L.M. 
3-24 

W.  L.  M. 

2-21 
3-24 
3-29 

W.  L.  M. 

W.L.M. 
3-17 

Next  seen 

3-18 

Oemmoo 

4-25 

S-17 

I«Mt  seen v   

10-19 
Abundant. 

Abundance 

Common. 

Common. 

Abundant. 

Abundant. 

Abundant. 

116.     [ — )     Passer  domesticm  {Jjinn,),    European  House  Sparrow.* 

Exceedingly  abundant  resident.     Appeared   in   Bloomington   in  1875 

(Butler). 

Nest  and  six  eggs  taken  as  early  as  February  20,  *03  (C.  G.  I/.).    Two 

males  were  observed  trying  to  mate  with  a  female  Song  Sparrow,  Marcb 
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2,  1901  (W.  L.  M.).  Durlug  the  mating  season  English  Sparrows  often 
engage  In  such  earnest  fighting  that  one  or  the  other  of  the  contestants  is 
left  dead  npon  the  field.  Their  pugnacious  encounters  are  by  no  means 
confined  to  that  season,  however.  On  October  16,  1902,  two  moles  were 
so  deeply  interested  in  their  battle  that  they  were  both  easily  picked  up 
Id  the  hand. 

Flycatchers  are  found  in  the  Sparrow  family  and  the  House  Sparrow 
is  one  of  these.  They  have  been  observed  catching  insects  on  the  wing, 
swooping  and  returning  to  the  same  perch  like  Flycatchers.  Some  seem 
more  adept  than  others;  one  seen,  made  two  darts  in  the  air  before 
returning  to  the  tree  which  was  his  headquarters.  Other  Sparrows  which 
have  been  observed  at  this  pursuit  are:  Junco,  Chewink,  Chippy,  Field 
and  White-throated  Sparrows. 

Quite  a  tendency  to  albinism  is  noticeable  in  this  bird  and  it  seems  to 
be  of  recent  development.  A  perfect  albino  was  taken  September  28, 
1885  (C.  H.  B.).  In  the  single  spring  of  1903,  a  perfect  albino  was  cap- 
tured by  hand  while  on  a  nest  containing  four  young  (McCracken);  a  par- 
tial albino  with  the  head  and  flecks  everywhere  snowy  white  was  taken 
and  three  similar  ones  seen.  Many  specimens  with  one  or  two  rectrices 
or  remiges  white  were  observed.  In  two  months  In  the  summer  at  another 
locality,  three  partial  albinos  were  seen  and  two  complete  ones  reported. 
A  peculiarity  in  the  coloration  is  that  the  light  color  in  the  partial 
albinos  is  pure  snowy  white,  while  the  entirely  albinistic  specimens  are 
deep  buffy  white. 

117.  [542a]  Passerculm  miuftiichrmig  mmnna  (Wils.).  Savanna  Sparrow. 
Common  migrant  and  probably  rare  summer  resident.  The  majority 
of  migration  records  do  not  show  this  bird  in  what  is  probably  its  true 
position.  There  are  several  rather  early  spring  and  late  fall  reports,  but 
the  greater  number  of  dates  given  nearly  coincide  with  those  for  the  next 
species  as  if  they  were  inseparably  connected  in  time  of  migration  as 
they  have  been,  heretofore,  generically  united.  This  bird  breeds  farther 
north  and  winters  farther  north;  the  fact  that  it  winters  in  the  lower 
Wabash  valley  in  our  own  State  makes  it  seem  probable  that  it  .should 
be  seen  earlier  all  over  the  State  and  that  it  has  iwobably  been  over- 
looked during  many  seasons  until  its  more  conspicuous  cousin,  with  the 
brighter  colors  and  startling  insect-like  trill,  arrived.  It  is  true  that  the 
two  birds  are  generally  found  together,  but  it  is  probable  that  the  obscure 
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little  Savanna  Sparrow  is  present  at  a  given  point  in  the  State  from  a 
week  to  a  month  in  advance  of  the  Yellow-winged  Sparrow  every  year. 

A  nest  Identified  as  belonging  to  a  bird  of  this  species  by  Prof.  J.  B. 
Slonalser  was  found  May  17,  1901.  It  was  built  in  a  d^resslon  Id  tbe 
ground  and  was  lined  and  partly  arched  over  with  dry  grass.  On  May  22, 
there  were  five  eggs.  June  3,  they  were  hatched.  June  7,  the  nest  vas 
empty  but  probably  not  as  a  result  of  the  natural  course  of  events. 

In  1885  most  of  the  individuals  departed  May  2.  The  Savanna  Spar- 
row was  taken  March  29,  1894.  by  E.  M.  Kindle  in  Brown  County. 


MIGRATION  RECOBD. 


Year  . 


Observer  .. 
First  seen  . 
Next  seen  . 
Common  . . 
Last  seen . . 


1885. 


1886. 


1886. 


C.H.B. 

i-18 
4-20 
4-22 
5-11 


C.  H.  B. 

10-17 


G.G.W. 
4-10 
4-16 


1891 


E.M.R. 

s-ao 


Abundance Very  common 


11-6 
Not  common 


4-2r 
Not  common 
*B.W.E.    ' 


Year 


1901. 


1902.       I       1902. 


190S. 


Observer I  W.  L.  M. 

First  seen I 

Next  seen 

Common  |       5-10 

Last  seen  I 

Abundance '  Common. 


W.L.  M. 

3-23 
3-24 
4-3 


VT.  L.  M. 


9-1 


W.L.M. 
3-17 
S-18 
4-12 


Common.  ,  Common. '  OommoD* 


118.     [646]    (MunuciUnii  savannarwn  pojisennus  (Wils.)    Grassliopper Sparrow. 

Rather  common  summer  resident  (B.  W.  E.).    April  12  to  Oct.  4. 

Song  April  12,  *03  (W.  L.  M.).     A  nost  and  well  incubated  eggs  found 
June  0,  1902  (C.  G.  L.). 
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MIOBATION  BECORD. 


Ye»r 

1869. 

1885. 

'       1885. 

1 

1886. 

1887. 

Observer 

First  Been 

I.  U.  Coll. 

C.H.B. 

4-20 
4-23 
4-26 

8  E.Meek. 

B.  W.  B. 
4-25 
4-17 

4-27 

G.G.W. 
4-25 

Neztieen 

i 

Common 

i 

i      *"^ 

10-4* 

Last  seen 

7-26 

Abandonee 

Common. 

Rftther 
Common. 

1 

1  %\H.B. 

Year 

1899. 

1901. 

1902. 

1903. 

Observer 

N.B.M. 
5-11 
5-13 
5-16 

W.L.M. 

6-1 

5^ 

W.  L.  M. 

4-19 
4-25 

W.L.M. 

Firttseen 

4-12 

Next  seen 

4-19 

Common 

4-12 

LtPt  seen 

Abundance  

Common. 

Common. 

Common. 

Abundant. 

119.  [  547  ]     A  m modmmus  hemlouii  ( And. ) .     Henslow ' s  Sparrow. 

Rare  summer  resident.  Mr.  C.  G.  Llttell  saw  a  nest  on  the  ground 
which  contained  four  young  almost  ready  to  fly,  June  3,  1902.  Mr.  Llttell 
made  this  report  in  1903,  after  he  had  become  better  acquainted  with  the 
bird  at  Winona  Lake  where  it  was  collected.  The  accuracy  of  the  record 
Is  thus  assured. 

120.  [662]     Chondenies  (jrammaeus  (Say).     Lark  Sparrow. 

Abundant  summer  resident.  March  26  to  August  26.  In  1887  B.  W. 
Bvermann  classed  it  as  rare  and  said  it  had  not  been  seen  here  until  in 
recent  years.  However  C.  H.BoUman  found  it  abundant  in  1885.  The 
Lark  Sparrow  has  probably  been  Increasing  in  numbers  every  year  here. 

Song  April  12,  1908.  Mating  May  6,  1902.  Nest  and  four  young  on 
ground  under  a  cedar  limb.  May  30,  1903  (C.  G.  L.). 

8— A.  OF  SCIKNOR,  *W. 
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MIOBATION  BECOBD. 


Year 

1884. 

1885. 

1885. 

1886. 

1887. 

Obiorver 

C.  H.  E. 

3-26 

CVH.B. 
♦-17 
4-18 
4-2St 

C.  H.  B. 

W.S.B. 
4-21 
4-22^ 

Q.G.W. 

First  866D 

4-26 

Next  Men 

4-s: 

Common 



Last  leen 

8-26 
Abnndant. 

Abundance 

Altontfant. 

Kare. 
«B.W.E. 

Year 

1893. 

1901. 

1902. 

1901 

Obierver 

S.  M.  E. 
4-17 
4-19 

W.L.M. 

5-6 
5-7 
5-13 

W.  L.  H. 

4-24 
4-27 

W.LM. 

First  seen 

4-12 

Next  leen 

4-W 

Common 

4-19 

Laflt  seen 

Abundance  

Not  common 

Moderately 
common. 

Common. 

AbnndAnt 

121.     [564]     Zonotrichta  leuc*/phrtfs  {Font.).     Wliite-crowned  Sparrow. 
Moderately  common  migrant.    April  10  to  May  16.     October  4  to  25. 
In  1885  most  of  tbem  departed  May  10  (C.  H.  B.). 


MIGRATION  BECORD. 


Year. 


Observer 

First  seen  . . 
Next  seen... 

Common 

Last  seen ... 
Abundance . 


1885. 


I 


1865. 


0.  H.  B. 
5-1 
5^2 
6-4 
5-14 
Very  oonmoB, 


e.  H.  B. 
10-4 
W-ll 


10-25 
Net  commo» 


1886. 


W.  S.  B. 
4-13 
4-22* 
♦-22t 
5-5^ 

Cemmen. 

*B.W.B. 
tB.W.E. 


1887. 


G.  G.  W. 
4-30 
5-4 


ttSS. 


5-8 


E.M.K. 
4-19 
4-36 
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Ye»r 

1900. 

1901. 

W.L.M. 
5-6 
5-6 

5-7 

5-15 

Common. 

1902. 

1903. 

Obwrrer 

N.B.M. 

4-30 
5-5 

W.L.M. 
4-10 
4-20 

W.  L.  M. 

First  seen  

4-12 

Xeztseen 

Common       

4-28 

Laj^I  seen 



5^ 
Common. 

1       5-16 

Abandanre 

Common. 

122.     [558]    ZoTudn'rhi'aaJhieoUis  (Qmel.).    White-tliroated  Sparrow.* 

Abundant  migrant.  March  8,  *03  (W.  L.  M.)  to  May  16.  September 
24  to  November  22.  Possibly  rare  winter  resident.  Reported  Januai-y  29, 
190.3  (P.  J.  H.). 

Song  beard  as  early  as  March  9,  1903  and  as  late  as  November  8, 
11M)2.  On  this  late  date  the  songs  were  loud,  clear  and  distinct.  "They 
remain  with  us  in  spring  as  late  as  they  can.  Often  they  are  seen  mating, 
and  some  years,  when  they  lingere<l  long,  they  have  been  observed 
carrying  sticks,  as  though  they  had  thought  to  begin  nest-building.  Some 
year  when  they  remain  late,  I  shall  not  be  surprised  to  learn  that  the  im- 
perative demands  of  nature  have  impelled  some  of  them  to  make  their 
summer  homes  with  us  and  build  their  nests"  (A.  W.  Butler).  "April 
30,  1902,  in  a  brush  heap,  in  an  old  orchard,  I  found  a  White-throated 
Sparrow  building  a  nest.  The  bottom  of  the  nest  was  made  of  twigs,  but 
every  time  she  carried  any  material  to  the  nest,  a  Catbird  would  fly 
down  and  take  it  away.  The  Catbird  fought  and  chased  the  Sparrows 
until  they  left  the  nest  unfinished"  (Gertrude  Hitze). 

The  bulk  of  the  species  departed  May  10,  1885  (C.  H.  B.). 


MIOBATION  RECORD. 


Year 

1884. 

1885. 

1885. 

1885. 

1886. 

1887. 

OhHTTW 

First  Men 

C.  H.  B. 
^18 

C.H.B. 

cr3-16 

3-18 

4-25 

6-14 

Abondant. 

C.H.B. 
P4-8 
4-20 
4-25 
5-16 
Abandant. 

C.H.B. 
»-24 
10-3 
10-10 
11-8 
Abandant. 

B.  W.  E. 
4-12 

4-ir 

4-22 

5-6 
Common 
*0.0.W. 

G.O.W. 
4-11 

Next  B«en 

CoBinon 

LutM«n 

Abnodanee  
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Year 

1892. 

1900. 

1901. 

1902. 

1002. 

1903. 

19W. 

Obwrver 

First  seen 

A.B.U. 

N.  B.  M. 
4-17 

W.L.M. 

W.  I/.  M. 

3-9 
3-14 
3-25 
5-4 
Common 

W.  L.  M. 

10-5 
10-12 
10-26 
11-9 
Common 

W.L.M. 

3-8 
3-9 
3-20 
5-16 
Abondant. 

W.L.M. 

Next  aeen 

Common 



Last  seen 

4-30 

5-13 
Common 

11-22 

Abundance 

Abundant. 

123.     [559]     Spiylla  montkola  (Gmel.).     Tree  Sparrow.* 

Abundant  winter  resident.    October  12  to  April  19.    The  song  is  oft<»n 
heard  In  spring:    March  1  and  5.  1902.  and  March  9  and  17,  1903. 


MIGRATION  RECORD. 


Tear 1885. 

Observer C.  H.  B. 

First  seen | 

Next  seen I 

Common '       3-23 

Lastseen |       4-19 

Abundance Abundant. 


1885.       I       1901.  1902. 

C.H.B.    I  W.L.M.  i  W.L.M. 

I 

11-4       j 

11-15      ' 

12-26       

,       3-17  3-26 

Abundant.    Common,  i      Very 

I  Common. 


1902.  1903. 

W.L.M.  I  W.L..M. 

10-12     ' 

10-19       

11-28     i 

3-17 

Common.  'AbuDdsnt 


I 


124.     [560]     SpizeUasfjcialis  {^FJil^,),     Chipping  Sparrow.*    Fig.  18. 

Abundant  summer  resident.    March  16  to  November  9. 

Song  March  17,  1903;  March  26,  1902.  Mating  March  27,  1903.  Xest 
found  April  28,  1899  (N.  B.  M.);  nest  and  four  eggs  May  2,  1903  (C.  G.  Li 
Nearly  full  grown  young  seen  with  mother  and  being  fed  by  her  May  29. 
1903.  There  is  a  nest  in  the  collection  of  the  University  which  is  composed 
of  soft  vegetable  libers  or  rootlets  without  a  trace  of  hor.sehalr. 
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HIGBATION  BECOBD. 


Year 

1881. 

C.  H.  E. 

3-24 

1885. 

1885. 

1886. 

1887. 

G.G.W. 
4-1 

1892. 

E.M.K. 
8-27 
4-9 

18y3. 

Obserrer 

Fint  leeo                 .... 

|C.  H.B. 
1       4-1 

;       4-2 

4-3 

! 

C.  H.  B. 

W.  S.  B. 
3-19 

.E.M.K. 

3-20 

Next  seen        

'      3-23 

Common     

5-24* 

LmI  seen . 

11-7 
Abund't. 

i                 1 

Abaodance..' 

...  . 

1 

lAbund't. 

1 
1 

Common 
^G.G.W. 



Common 

i 
'Common 

i 
1 

Year 

1899. 

1900. 

1901. 

1902. 

Observer 

First  seen 

N.B.M. 

4-12 
4-15 

N.B.M. 

4-8 
4-12 

4-17 

W.L.M. 
3-25 
3-27 

W.L.M. 
3-16 

Next  seen 

3-23 

Common 

3-26 

Last  seen 

Abundance  

Common. 

Common. 

Common. 

Common. 

1902. 

1903. 

W.L.M. 

W.  L.  M. 

3-27 

3-18 

3-20 

11-9 

125.     [563]     Spnellapusilla  (WHb.),    Field  Sparrow.*    Fig.  19. 

Abundant  summer  resident.  February  26  to  November  8.  Possibly 
rare  winter  resident.  Reported  January  17  and  February  2,  1903 
(P.  J.  H.). 

Singing  weakly  February  26,  1902;  in  full  song  March  10*,  1903.  Mat- 
ing March  29,  1902.  Nest  and  3  eggs.  May  3,  1903  (C.  G.  L.).  This  nest 
was  on  the  ground  at  the  base  of  a  large  weed.  Nest  and  full  set  of  eggs 
May  14,  1899;  hatched  May  18  (N.  B.  M.). 

A  most  abundant  species  in  weedy  fields. 
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MIGRATION   RECORD. 


Year 

1884. 

1       1885. 

1 

1885. 

1886. 

1887. 

1W8. 

Observer 

First  seen  

....     C.H.E. 
...          3-18 

C.  H.  B. 

i       3-31 

,        4-1 

4-2 

C.  H.  B. 

B.  W.  E. 
3-15 
3-25 
3-26 

G.  0.  W. 
3-24 

B.M.K. 
3-9D 

Next  seen 

Common 

Laftsfc  spen 

•••■1 

U-8 
Abundant. 

Abundance 

■•••i ^  — 

1 

■"■■| 

(Abundant. 

Common. 

Common. 

Year 

,m.    ' 

1901. 

t 

1902. 

1902. 

1903. 

Observer 

First  seen 

N.  B.  .M. 

W.L.M. 
3-17 
3-24 
3-24 

W.  L.  M. 

2-26 
3-14 
3-21 

W.L.M. 

W.L.M. 
3-1 

Next  seen 

3^ 

C^ommon 

4-16 

3-15 

Last  seen 

11-5 
Common. 

Abundance 

Common. 

Common. 

Common. 

Abundant. 

126.     [567]    Jnrtco  hyemalis  {JAnn.).    Slate-colored  Jnnco.» 

Abundant  winter  resident.    October  6  to  May  1. 

Snatches  of  song  are  often  heard  in  March  and  April  and  it  has  been 
heard  singing  in  the  fall;  November  9  and  23,  1902.  On  November  23, 
1902,  a  bright,  sunshiny  day,  one  of  three  Juncos  was  observed  carrying 
dry  blades  of  grass  in  Its  beak.  It  always  gave  them  up  in  favor  of  new 
ones  every  little  while  and  did  not  put  many  of  them  in  the  same  place 
On  this  same  day  a  Junco  was  also  heard  singing  a  quite  loud  and  pleas- 
ing song.  This  occurrence  should  probably  be  classed  with  those 
phenomena  which  -were  discussed  under  the  heading,  "A  Revival  of  Sex- 
ual Instinct"  In  **The  Auk"  a  year  or  more  ago.  A  similar  thing  has 
been  noticed  in  the  case  of  the  English  Sparrow.  One  was  seen  nest- 
building  November  6,  1902. 

Where  there  are  weeds  there  are  Juncos.  But  briary  fence  rows,  and 
thicketed  gullies  are  centers  of  density  in  the  Junco  population. 
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MIGKATION  RECOBD. 


Yttr 

1885. 

1S92. 

im. 

1901. 

1902. 

1902. 

1908. 

ObterTer 

Fint  0Mn 

C.H.B. 
10-6 
10-7 
10-20 

E.M.K. 

N.B.M. 

W.L.M. 

W.L.M. 

W.L.M. 

10-12 
10-14 
10-19 

W.L.M. 

Next  Men 

CoBinion  . 

IiMt  seen 

4-21 

4-6 

4-14 

Abundant. 

4-27 
Abundant. 

6-1 

Abondanoe... 

Abundant. 

Abundant. 

Abundant. 

127.     [o75a]     Peursea  .rMimiiis  bachinanii  (And.),     Bachman's  Sparrow. 

Common  migrant  and  not  uncommon  summer  resident.    April  6,  — . 

"April  24,  1884.  Prof.  W.  S.  Blatchley  toolc  two  Bachman*8  Sparrows 
from  a  brush-pile  in  Monroe  County.  That  was  its  first  record  there. 
It  appeared  regularly  thereafter  between  April  6  (1885)  and  April  29  (1886). 
In  1886  two  sets  of  eggs  and  perhaps  a  half-dozen  taken  (Bvermann)" 
[A  W.  Butler].  Song  April  7.  1903.  Common  April  12,  1903;  31  of  these 
birds  were  seen  in  a  single  high,  brushy  meadow.  Here  and  in  clearings 
where  there  are  many  oalt  saplings  and  in  the  uneven  pastures  where 
rosebushes  and  stunted  cedars  are  plentiful,  Bachman*s  SpaiTow  is  most 
often  found. 

MIGRATION   RECORD. 


Year 

1884. 

1885. 

1886. 

1887- 

1902. 

1903. 

1                    1 

ObMrver 

Fint  8e«n 

W.S.B. 

4-24 

C.H.B. 
4-6 
4-26 

C.H.B. 

4-29 
6-8* 

G.G.W. 

4-27 
4-28 

W.L.M.  1  W.L.M. 
4-19       i       4-7 

Next  8Mn 

4-20       1       4-8 

Common 

4-12 

IiMt  loen  J. 



Abundanco 

Not  rare. 

Not  rare. 
*G.G.W. 

Rare. 

Common. 

128.     [581]     MeloBpizacinereamelodia  {WilB.).    Song  Sparrow. »    Fig.  20. 

Abundant  during  migration;  common  at  other  times  but  more  so  in 
winter  than  in  summer.    The  Song  Sparrow  Is  not  a  common  breeder  here. 

The  most  common  songster,  whose  value  Is  enhanced  by  his  habit  of 
singing  when  most  other  birds  are  silent.     The  writer  has  heard  Sonj; 
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Sparrows  singing  every  month  in  the  year.  Following  are  dates  wheu 
their  song  was  heard  in  this  locality,  for  ten  months  of  the  year:  9-2S: 
10-12;  11-8;  12-14,  '02;  1-21;  2-22;  3-4;  4-4;  5-1;  6-9,  '03.  On  April  8,  1900, 
one  was  observed  singing  during  flight.  Though  not  a  performer  of  intri- 
cate music,  nor  ostentatious  either  in  his  lay  or  his  pretty  self,  to  tlie 
person  to  whom  are  familiar  our  country  lanes  as  they  appear  in  the 
cool,  quiet  duskiness  of  vernal  evenings,  this  domestic  songster  is  tlie 
most  welcome  and  the  most  cheerful  and  cheering  of  singing  birds. 

May  3,  1903,  nest  and  four  young  in  a  small,  thick  cedar  in  a  sink- 
hole (C.  G.  L.).    Many  nests  and  eggs  are  found  during  the  first  week  in 
June. 
129.     [683]    Mel(M]}izaluirolnU  {And,).    Lincoln's  Sparrow. 

Rare  migrant;  probably  a  more  common  and  regular  one,  however 
than  can  be  inferred  from  the  data  at  hand. 


MIGRATION   RECORD. 


Year. 


1885. 


1885. 


Obfleryer 

C.H.B. 

6^ 

C.H.B. 

Firit  S66n 

10-10 

Next  seen 

10-11 

Common 

Last  seen 

10-25 

Abundance .  ... 

Not  common 

Not  eomnioii 

130.     [584]     }felo8}n'za  georgiana  (Loith.).     Swamp  Sparrow. 

Common  migrant.  March  5  to  April  29,  October  2  to  November  3. 
"Reported  by  B.  W.  Bvermann  in  winter,  not  seen  by  me  before  March 
19"  (W.  S.  B.).  There  is  a  possibility  that  the  Swamp  Sparrow  is  an 
occasional  summer  resident.  A  nest  in  the  University  collection  from 
this  locality  is  identified  as  belonging  to  this  bird. 

In  speaking  of  the  breeding  grounds,  A.  W.  Butler  says:  "There  it 
sings  its  song,  but  during  the  migrations  it  is  songless."  P.  J  Hartman 
and  the  writer  .*<aw  and  heard  the  Swamp  Sparrow  singing  during  a  steady 
drizzling  rain  ^March  8,  1003,  tlie  first  date  for  the  bird  in  that  year. 
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HIQBATION  BECORD. 


Ytar 

1885. 

1886. 

1887. 

1895. 

ObeerTtr 

C.  H.  B. 
10-17 
10-28 

W.S.B. 

3-19 

G.  G.  W. 
3-26 

Butler. 

PintSMn  

3-5 

Nexts6«n 

Common 

liASiMttn 

11-8 
Common. 

4-19 

Abundance  

YOM 

1902. 

1902. 

1903. 

1903. 

Obterrer 

W.L.M. 
3-26 
3-27 

W.  L.  M. 

10-12 

W.  L.  M. 

3-8 
3-9 

W.  L.  M. 

Firat  Men 

Next  Men 

Common 

Ltit  feen 

4-24 
Common. 

10-20 
Common. 

4-29 
Common. 

10-2 

Abundance 

Common. 

181.     [585]     Pa«serella  iliara  (Merr.).     Fox  Sparrow.* 

Commou  to  abundant  migrant.  February  20  to  May  16.  October  -5  to 
November  28.  Rare  winter  resident.  January  17,  1903.  In  winter  they 
are  very  restricted  In  their  range.  Though  seen  several  times  from 
November  28,  1902,  to  March  8,  1903,  none  were  seen  outside  of  a  portion 
of  the  valley  of  Griffey  Creek  about  one  fourth  of  a  mile  long.  The  ex- 
ceedingly late  date.  May  16,  1903,  is  a  record  of  six  or  seven  Fox  Spar- 
rows seen  by  the  Nature  Study  Class  and  the  writer  along  a  creek  bottom 
in  the  extreme  eastern  part  of  the  county. 

"It  Is  said  to  have  a  clear,  loud,  melodious  voice,  and  to  sing  a  sweet 
song,  which  I  have  never  heard,  but  hope  to  some  spring,  as  they  should 
occasionally  give  us  a  foretaste  of  the  musical  treat  that  Is  wasted— 
humanly  speaking— on  the  uninhabited  Hudson  Bay  Region"  (A.  W. 
Butler).  The  song  of  the  Fox  Sparrow  is  indeed  loud  and  melodious  and 
is  in  tone  similar  to  that  of  the  Chewink.  I  have  heard  it  singing  every 
spring  that  I  have  made  observations  in  this  locality.  P.  J.  Hartman  and 
myself  heard  the  song  many  times  during  the  spring  of  1903.  They 
began  singing  March  9. 

The  bulk  departed  April  12,  1886  (C.  H.  B.). 
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MIGRATION   RECORD. 


Year 

1884. 

C.  H.  B. 

3-19 

1885. 

1885. 

1886. 

18R2. 

1195. 

Obserrer 

First  f  eon 

C.H.B. 

3-18 
3-27 
8-31 
4-19 
Common. 

C.H.B. 

10-0 
10-14 

B.  W.  B. 

3-14 
3-16 

B.M.R. 
A.B.U. 

2-20 
2-27 

A.W.B. 

Noitieon 

Common 

Last  soon 

11-3 
Raro. 

3-25 
Common. 

8-ao 

Common. 

420 

Abnndanoe 

Year 

1901. 

1902. 

1902. 

1903. 

1903. 

Observer 

W.L.M. 
3-24 

W.  L.  M. 

3-1 
8-2 
3-23 
4-16 
Common. 

W.L.M. 

W.  L.  M. 

W.L.M. 

Firsteeen 

Next  seen 

Common 

10-5 

10-28 

Common. 

3-8 

5-16 

Abundant. 

Last  seen 

11-22 

Abundance 

Common. 

Common. 

132.     [687]     PipHo  <ri/throphthalmm  {Jjinn.),     Towhee.*    Fig.  21. 

Abundant  migrant  and  summer  resident;  common  winter  resident. 
Tliere  is  always  a  noticeable  period  in  spring  when  Che  winks  are  very 
scarce.  This  is  probably  due  to  the  departure  of  our  winter  residents 
before  the  arrival  of  migrants  and  summer  residents.  A  marked  example 
of  this  period  of  scarcity  is  found  in  the  record  for  the  spring  of  1908. 
Up  to  the  fifteenth  of  February,  males  and  females  were  common  and 
present  in  about  equal  numbers.  From  this  date  xmtll  the  ninth  of  March, 
no  Chewinks  were  seen.  On  the  latter  date,  and  for  nearly  a  week  there- 
after, although  males  were  present,  no  females  were  seen.  But  on  the 
twenty-fourth  of  March  both  sexes  were  equally  abundant  and  the  season 
of  song  was  at  its  height.  Thus  in  this  spring  there  was  a  period 
twenty-three  days  in  length  wlien  they  were  absent;  a  period  of  a  week 
when  males  only  were  present;  and  finally  another  period  o^  fifteen  day« 
during  which  the  arrival  of  other  birds  brought  the  numbers  up  to  the 
usual  summer  abundance.    This  hiatus  is  more  or  less  marked  In  every 
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year*8  record.     That  the  males  uiiji?ratc  I1r«t  to  the  t»ree<li!iv:  jnound  is 
also  npbeld  by  all  other  nvnilnble  data. 

MIORATION   RECORD. 


Year. 

Male. 

Female. 

Obierver. 

1885 

1 
3-14       1 

2-2r     ; 

3-9        j 

*B.  W.  E. 

4-1 

3-9 
3-16 

C.  H.  B. 

1886 

W.S.  B. 

1902 

W.  L.  M. 

The  Chewink  begios  singing  early.  The  tirst  perfect  song  was  heard 
March  1,  1003.  On  February  20,  however,  and  again  on  March  1,  two  of 
these  birds  were  found  rehearsing  in  low  tones.  The  first  was  scratching 
among  some  briars  and  was  going  over  his  spring  song  very  softly.  The 
notes  were  exactly  the  same;  the  only  difference  was  in  the  volume  and 
the  tone  which  seemed  to  express  contentment  rather  than  ecstacy.  The 
other  one,  heard  on  the  first  of  March,  was  sitting  in  some  cedar  brush 
with  his  feathers  ruffled  up,  his  bill  sunk  in  his  breast,  muttering  his 
score.  This  whole  efl'ort  was  accomplished  in  rather  a  drowsy  manner 
and  he  was  so  oblivious  to  his  suiToundings,  that  he  was  not  frightened 
by  the  presence  of  a  human  being  within  three  feet  of  him.  Immediately 
after  this,  I  heard  another  Chewink  give  the  song  perfectly  from  the  top 
of  a  chestnut  tree.  It  was  a  beautiful  chant  and  seemed  unusually 
attractive  on  this  rainy  March  morning.  The  same  habit  of  rehearsal 
has  been  observed  in  several  other  birds,  among  which  are  the  Song 
Sparrow,  White-throated  Sparrow  and  brown  Thrasher. 

Nest  and  three  eggs  found  April  15,  '03.  Birds  hatched  on  June  11, 
1901,  had  flown  June  19  (W.  L.  H.).A  very  late  date  is  given  by  B.  W. 
Evermann.  "August  19,  1881,  I  found  a  Chewink's  nest  containing  three 
fresh  eggs,  built  at  least  three  feet  from  the  ground  in  a  spice  bush.  Such 
is  not  common  I  believe."  (Orn.  and  051.,  1881.) 
133.     [593]     Cardinaliit  cardinaJk  CLinn.).     Cardinal.*    Fig.  22. 

Abundant  resident. 

Mating  February  18,  1901;  March  23,  1903.  Nestbuilding  April  12, 
1908,  but,  on  the  same  date  a  nest  was  found  which  contained  three  eggs. 
This  was  afterwards  ascertained  to  be  the  full  set. 
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The  Cardinal  Is  another  one  of  those  cheery  birds  which  may  be  heard 
singing  at  all  times  of  the  year.  Some  winter  dates  of  singing  are:  10-19; 
11-9,  '02  and  1-1;  2-8.  *03.  On  February  13,  1903,  I  heard  a  Cardinal  sing- 
ing from  the  top  of  a  cedar  tree  at  6  a.  m.,  and  on  passing  the  same  place 
at  7  a.  m.  found  him  still  at  his  music. 
134.     [595]     ZamelmUa  bidoneiaiia  (lAvm,).     Rose- breasted  Grosbeak.* 

Common  migrant.  "But  few  breed  here"  (B.  W.  E.).  Although  the 
Rose-breasted  Grosbeak  has  been  reported  a  summer  resident  from  locali- 
ties farther  south  than  this  (St.  Louis,  Cincinnati),  such  an  occurrence  is 
very  unusual.  The  only  record  of  its  making  its  summer  home  at 
Blpomlngton  is  that  of  B.  W.  Evermann  in  1886.    Song  May  8,  1903. 

The  date,  November  12,  1888,  is  from  an  uncatalogued  specimen  in 
the  Museum  of  Indiana  University  which  was  collected  by  a  Mr. 
Chambers.  The  males  seem  to  arrive  earlier  and  depart  later  than  tbf 
females.    Neither  so  common  nor  so  early  a  migrant  now  as  formerly. 

MIQRATION  BECOBD. 


Year 

1885. 

C.H.B. 

cf4-23 

4-26 

5-6 

6-16 

Abondant. 

1885. 

C.  H.  B. 

>^4-30 

5-6 

56 

^15 

Abundant. 

1»>5. 

1886. 

1887. 

Obi*erver 

C.  H.  B. 

Ml 
9-17 
9-18 
lO-lO 
Abondant. 

B.  W.  E. 

4-23 

4-24^ 

5-4 

5-4 
Common. 
^'W.  S.  B. 

G.G.  W. 

First  8660 

4-28 

Next  seen 

Common 

Last  seen 

Abundance     ....        .... 

Year 


Observer Chamben. 

First  seen |  

Next  seen 

Common 

Last  seen 

Abundance 


11-12 


1901. 

W.  L.  M. 

5-7 


19Q2. 


I 


Common. 


1903. 


W.L.M.     W.L.M. 

5-6         ,       5-7 
5-8 


Common.    Commoa. 
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135.     [598]     C ijauoHpiza  ryariea  (Jjinn.).     Indigo  Bunting.* 

Abundant  summer  resident.     April  13  to  October  17;  which  are  the 

limits  of  its  stay  in  the  State. 

Song  April  29,  *03;  also  heard  as  late  as  August  9,  in  a  latitude  but 

little  south  of  this.    May  19,  *03,  nest  and  one  egg  found  In  a  small  bush 

along  a  road  (C.  G.  L.).    The  males  migrate  from  a  few  days  to  two  weeks 

in  advance  of  the  females. 


MIOBATION  BECORD. 


Year 

ifA^ 

1885.       1 

1 

1885.       1 

1882. 

1886. 

1887- 

'      1892. 

1 

Obierver... 
Firtt  seen  . 

..     C.H.B. 

..      /4-25 
..         5-2 
5-16 

C.H.B.        C.H.B. 

i 
j^5-9         ' ! 

B.W.B. 

4-13 

C.H.B. 
W.S.B. 
G.G.W. 

4-22 
4-23 
4-24 

G.G.W. 

4-27 
4-30 

JB.M.K. 

1       5-4 

Next  teen .. 

5-10          ... 

1 
1.. 

i 

Common ... . 

5-16       !.... 

1 

1 

Laitfeon  .. 

t 

10-17      |.. 
indant.)  A 

1 

Abundance. 

..  lAbundant.l Abundant.  Abi 

i                    1                    1 

hnnd&ni 

Abundant. 

**  1 

1 

1 

Year 

•  1893.          1896.     1     1900. 

1                 f 

1901.     1     1902. 

1 

1902. 

1903. 

1903. 

Observer... 
First  se«n.. 

B.M.K.'  A.W.B.    N.B.M. 

5-6               S-2                4-M 

W.L.  M. 
5-6 
5-7 
5-14 

W.L.M. 

W.L.M. 

W.  L.  M. 

4-28 
4-29 
4-29 

W.L.M. 

Next  peen .. 

Common...  

5-4 

. 

Lastfeen 

t 

9-1 

10-6 

Abundance 

] 
{Common 

Common  Gnmninn 

Common 

Abundant 

Abundant 

1 

13tt.     [604]     Sjma  americana  {Gmel,).     Dickcissel.  , 

Abundant  summer  resident.    April  23  to  October  2. 

Song  May  5,  1903.    Nest  and  5  eggs  in  a  low  bush,  in  an  old  orchard, 

May  15,  1901.    Nest  and  four  eggs  about  three  feet  up  in  a  bush  in  a 

pasture.  June  2,  1902  (C.  G.  L.). 

Both  sexes  arrive  at  the  same  time,  and  they  are  either  mated  upon 

arrival  or  mate  very  soon  afterwards. 
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MIGRATION  BECOBD. 


Year 

1885. 

18S5. 

1886. 

1887. 

A.B.  U. 

5-7 

IWH. 

Observer  

First  seen 

C.  H.  B. 
4-30 
6-1 
6-10 

C.  H.  B. 

C.  H.  B. 
G.  G.  W. 

4-23 
4-29 
5-1 

G.G.W. 

5-2 

E.  M.  K. 

4-28 

Nextfeen 

5-4 

Common 

10-2 
Abundant. 

LmI  seen 

Abundance  

Abundant. 

Abundant. 

Year 

1895. 

1899. 

1901. 

1902. 

'        l&OS. 

Observer 

First  0een 

A.W.B. 
5-4 

N.  B.  M. 

5-n 

5  13 
5-16 

W.L.M. 

W.  L.  M. 

5-4 

AV.L.M. 

6-5 

Next  seen 

5-10 

Common 



5-15 

VIO 

■ 

5-16 

Lat(t  seen i 

Abundance 1 

Common. 

O-ommon. 

Abundant. 





187.     (608]     Piranga  eryth^tmelai^  Vieill.     Scarlet  Tanager.* 

(Common  migrant.  Mocleratelj-  eommou  summer  resident  (B.  W.  K.. 
*87).  April  22  to  September  19.  Song  and  mating  April  29,  19<C,. 
T'sually  the  males  arrive  l^fore  tbe  females,  sometimes  as  much  as  a 
week  in  advance.  They  arrive  at  the  same  time,  however,  in  some  yeai*s. 
B.  W.  Evermann  says  that  this  species  was  moderately  common  here  iu 
the  spring  of  1881.  Six  were  seen  on  one  morning  in  May.  He  says  that 
this  was  the  farthest  nortli  It  had  been  reported  in  the  State  up  to  tliat 
time. 

MIGRATION   RECORD. 


Year.. 

1882. 

1885. 

1885. 

1885. 

1 

^m 

Observer 

B.W.  E. 

5-6 

C.  H.  B. 

.f4-26 
4-28 
6-10 

C.  H.  B. 
>5-S 

5-9 

5-10 

C.  H.  B. 

B.  W.  E. 
G.G.W. 

4-22 

First  seea    

Next  seen 

1 

4-23 

Com  mon 

9  19 
Abundant 

.4-21 

Last  seen 

Abundance 

Abundant. 

Abundant. 

Common. 
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Year 

Obwrvtr  . . . 
First  seen  ... 
Neitte«o  .. 
<N»mnion  . . . 
I<tstaeen..., 
Abandaoee 


18»7. 

G.  O.  W. 
4-28 
4-29 


1892. 

E.M.K. 

5-4 


1902. 

W.  L.  M. 

4-23 

4-r 


Common. 


1903. 

W.L.M. 

4-28 
4-29 
4-39 


Common. 


188.     [610]     Pirantja  mhm  ihinn,).    Summer  Tanager.* 

Abundant  migrant  nud  eomuiou  Kumuer  resident.  April  1  to  Sep- 
tember 28. 

Mated  May  4.  1903;  nest  and  Ave  eggs  in  a  small  apple  tree  near 
a  pond.  May  19,  1902  (C.  G.  L.);  nest  and  four  eggs  May  29,  '01. 

The  date.  April  1.  1886,  is  from  an  uneatalogued  specimen  in  the 
imiseum  of  Indiana  University,  by  W.  A.  Millis.  The  first  migrant  in 
11H>1  was  a  male  in  variegated  plumage.  The  males  precede  the  females 
in  migration. 

MKIBATION   RECORD. 


Y«ar 

1885. 

1885. 

C.  H.  B. 

/^4-26 
5-2 
5-3 

Abundant. 

1885. 

1986. 

1887. 

1892. 

1893. 

<»bserrer 

<\  11.  B. 

^4-22 
4-25 
5-3 

Abundant. 

'    C.U.B. 

C.  H.  B. 
B.  W.  K. 

4-r 

4-18 
5-4 

4-27 

5-1 

5-28 

B.M.K. 

6-1 

Next  MOD 

1 

Cotninon 

1 

Last  8€on 

!       P-28 
;  Abundant. 

Abaodantfe 

Common. 

''W.  A.  Millif. 


Year 

1899 

1900. 

1901. 

1902. 

1902. 

1903. 

OKserrer 

first  leen 

N.B.M. 

5-9 

N.B.M. 

4-29 

5-5 

5-9 

W.L.M. 

5-6 
^7 
5-13 

W.L.M. 

4-27 
5-4 
4-27 

W.L.M. 

W.L.M. 

4-28 

^extioen  . 

5-11 

52 

Common           .  . 

£-16 

5-10 

l<a$t  retn  . 

9-1 
Common. 

Abundance  

.  ...     Common. 

Common. 

Common. 

Common. 

Common. 
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In  1894  E.  M.  Kindle  remarked  upon  the  absence  of  this  bird  from 
Brown  County  while  it  was  common  in  this,  the  adjoining  county. 
During  the  last  spring  (1903)  the  Summer  Redbird  was  common  also 
in  Brown  County. 

139.     [611]     Progne  mbis  (Linn.).     Purple  Martin.* 

Common  summer  resident.     March  28  to  September  10. 

MIGRATION  BECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1802. 

1883. 

1866. 

ObMrrer 

First  aeen 

C.H.B. 

3^31 
4-1 
4-6 

Abundant. 

C.  H.  B. 

B.  W.  E. 
G.G.W. 

3-28 
4-9 

G.  G.  W. 
3-29 

A.B.U. 
E.M.K. 

3-81 
4-2 
4-19 

E.  M.  K. 

8-31 

A.W.B. 
4-17 

N«xt  seen 

Common 



Last  soon .... 

9-10 
Abundant. 

Abandanoe... 

Common. 

Common. 

1 

\  Common. 

1 

Year 

1899. 

1900. 

1901. 

1902. 

1902. 

1903. 

ObserTor 

N,  B.  M. 
4-12 
4-13 
4-20 

N.  B.  M. 
4-7 
4-8 
4-10 

W.L.M. 
4-16 
4-17 

4-18 

W.L.M. 
4-5 
4-6 
4-16 

W.  L.  M. 

}  W.L.M. 

First  seen 

3-28 

Next  seen 

1       4-2 

Common 

1 

'       4-11 

Last  seen 

9-1 
Common. 

I 

Abundance  

Common. 

Common. 

Common. 

Common. 

i 

iAbaodsnt 

There  are  only  two  large  ponds  in  the  region,  and  as  the  Swallows 
are  seen  at  these  places  for  a  long  time  before  they  are  in  any  other 
part  of  the  country  it  is  easy  to  record  their  migration. 

One  of  the  peculiarities  of  their  migration  is  the  arrival  at  the  same 
time  of  all  or  several  of  the  species.  On  one  day  we  can  find  no 
Swallows  at  all;  on  the  next,  perhaps,  all,  from  the  Martin  to  the 
little  Bank  Swallows,  will  be  present  about  our  ponds.  Four  of  the 
species  came  on  the  same  day  in  1885,  and  three  on  the  same  day 
in  1902  and  1903.  After  their  arrival  they  are  augmented  in  numbers 
at  the  same  time,  or  they  leave,  or  arrive  again  in  full  strength.  Thus 
on  four  days  in  April,  1903— the  10th,  13th,  19th  and  30th— large  mixed 
flocks  were  observed,  when  all  or  nearly   all  of  the   species  had  been 
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absent  the  day  before.  Their  departure  was  sinillur.  On  April  11, 
17,  27  and  May  1,  the  less  vagrant  summer  resident  Progne  was  the 
only  Swallow  remaining  of  the  motley  companies  of  the  day  before. 
In  other  years  this  mode  of  migration  has  been  just  as  marlced;  in 
1902,  two  species  arrived  together  on  the  lifth  of  April  and  three  on 
tlie  thirteenth:  and  in  1885,  four  species,  the  Banlv,  Tree,  Barn  and 
Cliff  Swallows  arrived  in  one  flock  on  the  15th  of  April,  and  were 
seen  together  again  on  the  next  day.  Tree  and  ("liff  Swallows  became 
common  on  the  22d,  the  Barn  Swallow  a  day  liefore,  and  on  the  25th 
the  Bank  and   Roughwinged    Swallows    !)ecame   (ommon. 

A  more  detailed  discussion  of  the  migration  of  the  Hirnndinidce 
in  1003,  will  bring  out  another  point,  i.  e.,  the  relation  of  weather  con- 
ditions to  the  phases  of  the  migratory  movement. 

From  April  10,  the  date  w^hen  three  species  had  arrived,  to  May  3, 
inclusive,  when  the  last  flock  of  migiants  was  seen,  there  were  just 
fifteen  cloudy  or  rainy  days,  with  an  average  temperature  of  47"  at  5 
a.  m.,  and  ten  clear  days  with  a  temperature  of  44.**  Swallows,  some- 
times, with  the  exception  of  the  Purple  Martin,  were  absent  [three  spec- 
imens of  Hirundo  seen  one  day  and  two  of  Petrochelidon  another]  during 
the  ten  days,  and  were  very  much  in  evidence  fifteen  days.  South  winds 
prevailed  during  this  period  and  migi-ation  was  high  among  all  the  small 
land  birds,  especially  on  the  28th  and  29th:  but  on  these  dates  no  flocks 
of  swallows  were  seen.  If  a  clear  or  partly  clear  period  was  succeeded  by 
a  rainy,  cloudy,  or  misty  one,  swallows  were  surely  to  be  found. 
As  long  as  the  weather  remained  cloudy,  these  birds  remained,  but  on 
the  first  fair  day  they  disappeared.  The  only  species  that  arrived  on  a 
clear  day  was  the  Tree  Swallow;  but  after  its  arrival  its  movements 
agreed  with  those  of  its  cousins.  There  was  only  one  cloudy  day  on 
which  the  crowds  of  swallows  were  absent  and  even  that  day  brought 
an  increase  in  the  number  of  Martins. 

A  synopsis  of  the  period  follows:  April  10,  cloudy,  3  species;  April  11. 
cloudy,  an  increase  in  number  of  Purple  Martins:  April  12,  fair,  no  Swal- 
lows (Martin  ignored);  April  13-16,  inclusive,  cloudy  and  rainy,  all  species 
present;  April  17-18,  clear,  no  Swallows;  19-25,  inclusive,  cloudy  or  rainy, 
all  species  present  in  considerable  numbers:  26-29,  fair,  few  Swallows 
seen  and  their  number  decreased  during  this  period;  April  30,  cloudy, 
a  large  flock  of  four  kinds;  May  1-2,  clear,  no  Swallows;  May  3,  rainy,  a 

9— A.  or  SciEXCB,  '04. 
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flock  of  eighty  Bank  Swallows  aud  twelve  Purple  Martius.  After  this 
date  only  the  usual  summer  numbers  of  the  breeding  species  were  seen; 
there  were  no  more  migrants.  The  P^irple  Martin  which  seemed  to  be 
less  affected  by  weather  conditions  after  arrival  than  the  other  species, 
w^as  orthodox  In  its  arrival  which  occurred  on  a  cloudy  morning  after  a 
clear  night. 

There  is  no  other  record  so  complete;  and  it  can  not  be  stated  whether 
this  relation  between  weather  and  migration  is  a  fixed  one,  but  in  regard 
to  the  migratory  movements  of  Swallows  in  1903,  it  may  be  said  that  the 
relation  was  so  close  that  one  could  predict  the  numbers  to  be  found  on 
any  day  from  the  condition  of  the  weather. 

140.     [612J     PctvoiMiilmi  Uitiifwm  (Say).     Cliff  Swallow. 

Abundant  migrant  and  common  summer  resident.  April  12  to  Sep- 
tember 14.    Nest  and  four  eggs  In  University  collection  (C.  H.  B.). 

MIGRATION   RECORD. 


Year     

1834. 

1885. 

1885. 

18M. 

1887. 

Obj»orvcr 

First  seen  

A.  NV.  B. 

4  18 

C.  H.  B. 
4-15 
4-16 
4-22 

C.  H.  B. 

(\  11.  B. 

4-19 
4-22 

G.G.W. 
4-12 

Next  Recti  

Common 

Last  seen   

9-U 
Abundant 

Abundance   

Abundant. 

A  hnndftnt 

Year 

1893. 

189"). 

1901.              1902. 

•    1903. 

Observer 

E.M.K. 

5-2 
5-6 

A.  W.  B. 

4-17 

VV.  L.  M. 

5-7 



W.  L.M. 

4-13 

W.L.M. 

Firit  seen   

4-13 

Neit  seen      

4-14 

Oommon   

4-14 

LiSst  seen 

Abundance  

::i""i": 

1 

Common.    Common. 

Comnion. 

141.     [(>18]     H ir undo  (>n/ihro(j(tstra  Bodd.     Barn  Swallow.* 

Abundant  migrant  and  summer  resident  April  9  to  September  12. 
May  12,  IDo:},  nest  about  two-thirds  completed  on  a  rafter  in  a  loft  of  a 
barn  (C.  G.  L.). 
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MIOKATION    RECO'O. 


Ycir 

1885. 

1885. 

1886. 

18i7. 

1892. 

Observer 

First  seen 

C.  H.  B. 

4-15 
4-16 
4-21 

C.H.B. 

o.a.w. 

4-10 

4-17 
4-20 

G.G.W. 
4-12 

A.B.U. 
E.M.K. 

4-18 

Nextseen 

4-19 

Common 

4-24 

Last  8een 

9-12 
Abundant. 

Abundance  

Abundant. 

Common. 

Common. 

Vwr.. 


18  3. 


1899. 


1902. 


1903. 


Obserrer I    E.M.K. 


Firet  seen  . . . 
Nextieen ... 
Common  ... 
Last  seen . . . . 
Abaodance 


4-9 
4-10 


N.B.  M.  I  W.L. 


\V.  L.  M. 


*-| 


4-22 


4-13 
4-19 


4-10 
4-13 
4-13 


•••- I 

Common.    Common. ;  Common.  'Abundant. 


142.     [614]     Iridoprocne  birolor  (Yieill.).     Tree  Swallow. 

Abundant  migrant.     April  5  to  30.     A  common  summer  resident  in 
1886  (C.  H.  B.). 


MIGRATION   RECORD. 


Ve 


1885. 


1902. 


1903. 


Obienrer 

First  seen. .. 
^ext  seen  . . . 

Common 

Last  seen  . . . 
Abundance . 


C.H.B. 

W.L.M. 

W.  L  M. 

4-15 

4-5 

4-5 

4-16 

4-19 

4-10 

4-22 

4-5 

1 

4-30 

Very  common. 

Common. 

1 
Abundant 

143.      [616]     RfjKtria  rijxiria  iJAun.).     Bank  Swallow.* 

Abundant  migrant  and  common  summer  resident.     April  G.     Young 
learning  to  fly,  June  4,  1902  (C.  G.  L.). 
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Year  . 


MIOBATION    RECORD. 


18<4. 


1885. 


1900. 


1902. 


1903. 


Observer 

First  seen  . . 
Next  seen  . . 
Common.  . . 
Last  iicen  .. . 
Abu'  danoe . 


A.W.B.  '    C.H.B. 

4-6  :  4-15 
4-16 
4-25 


N.B.  M. 

4-17 
4-20 
4-20 


W.L.M. 
4-13 


W.L.M. 

4-13 
4-14 
4-22 


(^ommon.    Common.    Common.  lAbundant. 


144.     [617]     Stt'lfj idopterif J' 8ernpen}ui<  (And.).    Rough- winged  Swallow. 

Common  migrant  and  rather  common  summer  resident.  April  13. 
li.  W.  Kvermann  found  them  abundant  and  mating  at  Gosport.  May  8. 
188G.    Many  nests  were  nearly  complete. 

MIGRATION   RECORD. 


Year. , 


1885. 


Observer   ,    C.H.B. 

First  seen  4-18 

Next  seen 4-22 

Common   4-25 

Last  seen ■ 

Abundance. '  Common. 


1886. 

B.  W.  E. 

W.  S.  B. 

5-1 
5-8 

5-8 


■Rare. 


1903. 

W.L.M. 
4-13 
4-14 
4-22 


Common. 


145.  [6H)]     A mjH I {h  rcflrartna  (yiciU.).     Cedar  Waxwiug. 

Common  summer  resident;  irregular  at  otlier  seasons  of  the  year, 
sometimes  entirely  absent  for  considerable  periods,  and  again  appearing 
in  large  numl)ers  for  a  lonjjcr  or  shorter  time. 

Nest  and  two  eggs  about  six  feet  up  in  an  isolated  cedar,  June  13. 
1902  (C.  G.  L.). 

146.  [621]     Lnnitiif  horenli.H  YieiU.     Nortliorn  Slirike. 

.  Although  stated  to  be  a  rare  winter  visitor  by  C.  H.  Bollman  in  1886, 
there  are  no  actual  records  for  this  region  except  those  of  February  8, 
and  23,  1902.  It  was  observed  in  Brown  County,  November  18,  1894 
(E.  M.  K.). 
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147.    [622e]     Lanhis  ludoriaanuH  migrans  (W.  Palmer.).     Migrant  Shrike.* 
Uncommon   summer   resident.     March   3   to   December   1.     Rare   in 

winter  (W.  S.  B.).    February  10,  1901  (V.  H.  B.). 

Mating  and  attempts  at  song,  March  15,  1903.     The  song  resembles 

some  of  the  more  harsh  calls  of  the  Blue  Jay.     May  10,  1903,  nest  and 

five  roiing  just  hatched,  ten  feet  up  in  a  hedge  (C.  G.  L.). 

MIGRATION   RECORD. 


Year 

1885. 

C.H.B. 
4-1 
4-17 



1886. 

1892. 

1893. 

1901. 

ObwFfer 

W.S.B. 

3-:8 

A.B.U. 
3-26 

E.M.K. 
3-15 

W.  L.  M. 

fimwen  

Next  seen 

3-3 
3-17 

Common 





Last  seen ... 

.    ..   j..  .     I ! 

Abandancc 

Rare. 

Rare. 



Rare. 

Common. 

Year 

1902. 

W.  L.  M. 

3-23 

1902. 
W.  L.M. 

1903. 

W.L.M. 
3-11 
3-15 

1903. 

-     -     - 

* 

Observer    

W.  h.  M. 

First  seen        ... 

Neit  fteea .... 

Comtnon    1  

La^t  seen  .               ...        

11-30 
Common. 

lJ-1 

Abund&Dco         ...   .             

Common. 

Common. 

Common. 

148.      [624]      Vireo  olinweui*  {JAim.).    Red-eyed  Vireo.»    Fig.  23. 

Aliundaut  migrant  and  summer  resident.     April  19  to  October  2. 

Song  April  28,  1903;  mating  April  29.  Nest  with  three  eggs  of  the 
owner  and  one  of  a  Cowbird,  May  25,  '03.  This  nest  was  about  four 
feet  high,  attached  to  a  limb  of  a  small  cedar  bush  and  thickly  sur- 
rounded by  blackberry  vines. 

This  far  from  shy  bird  with  its  persistent  song  is  found  absolutely 
everywhere  in  the  height  of  its  migration.  It  sings  as  long  as  it  is  here: 
one  was  heard  singing  September  20,  1903. 
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MIGRATION  KECORO. 


Year  . 


1885. 


1885. 


Observer ... 
First  seen. . 
Next  seen. . 
Common  ... 
Last  seen. 


C.  H.B. 
4-21 
4-22 
4-25 


C.  U.  B. 


10-2 


Abundance I  Abundant.  Abundant. 


1886. 


B.W.E. 
C.H.B. 

4-23 
4-24 


1887. 


G.G.W. 
4-27 


18M2. 


K.M.K. 

4-27 


1893. 

E.M.K. 

5-1 


Abundant Common.    CoiomoD. 


Year 


Observer  ... 
Firgtseon. .. 
Next  seen. 
Common  — 
Lattseen..  . 
Abundance 


N.  B.M. 
4-26 
4  29 
4-29 


1900. 

N.  B.M. 
5-2 
5-7 
5-8 


1902. 

W.  L.  M. 

4-23 
4-25 
4-27 


1902. 


1903 


iwn. 


I- 


Common.    Common,  i  Common. 


W.L.  M.      W.  L.  M.     W.  L.M. 

I        4-19  

I        4-2T         

4-29 

9-28  9-20 

Common.  IAbuDd<nt.  Abiindnnt. 


149.     [626]     Vireo  philmU'lphwuii  (Cass.).     Philadelphia  Vireo. 

Rare  migrant.  April  28th  to  September  28th.  The  dates  are  earlier 
and  later  respectively  than  the  hitherto  recorded  extremes  of  the  Phila- 
delphia Vireo's  stay  in  Indiana.    Rare  summer  resident  (B.  W.  E.,  '87i. 

MIGRATION    RECORD. 


Year  . 


Observer  — 
Firsit  seen. .. 
Next  seen. .. 

Common 

Last  seen  . .. 
Abundance . 


1885. 


1885. 


190  ■. 


C.H.B. 
4-30 
5-4 


C.H.B-    i  W.h.M, 


4-2S 


I 


Rare. 


9-28 
Rare. 


Rare. 


160.     [627]     Vireo  gilvui^  {YieiW.).     Warbling  Vireo.» 

Common  summer  resident.     April  21   to  October  10.     Song  ApHI  :iS. 
1903. 
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iilOKATION    nECORD. 


Year 

1        1855. 

1                     1 

18S5. 

188G.      ■ 

18S7. 

1892. 

1903. 

Observer 

First  jieen.   . 

i                      1 
C.H.B.    1 

..  .         4-21        1 

C.H.B. 

C.  U.B. 
B  W.E. 

4-25 
i-27 

G.  G.  W. 

4-28 

A.B.r. 

5-7 

W.  L.  M. 

4-28 

Xext  seen .    .   . 

1                      1 
4-22 

4-29 

Tom  in  on   .. 

4-28       1 



4-28 

La^l  8e.  n 

i 

Abundant. 

10-10 

... 

Abuudaijce 

Common. 

Common. 

151.     [628]     Vino  flat ifrum  YieiU.     Yellow- throated  Vireo.» 

Common  migrant.  April  16  to  May  13;  September  1  to  October  19; 
the  extreme  dates  are  the  limits  of  Its  residence  in  the  State.  Perhaps 
rare  summer  resident;  its  nest  was  found  in  Brown  County,  May  16, 
1897  (V.  H.  B.).  Song  April  29,  1903.  In  the  fall  of  1902  Yellow-throated 
Viroos  Avere  found  wherever  there  was  undergrowth. 


MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1896. 

Observer  

C.H.B. 
4-20 
4-22 

C.  H.  B. 
9-12 
9-15 

B.  W.  B. 

C.  H.  B. 

4-16 
4-17 

G.G.  W. 

4-25 

A.  W.  B. 

First  seen 

4-20 

Next  seen  

Com  in  on 

Last  seen 

5-13 
Common. 

9-28 
Common. 

Abundance 

Y'ear . 


■I 


1901. 


1902. 


1902. 


1903. 


1903. 


Observer I   W.  L.  M. 

First  foen |       5-6 

Next  feen 

Couamon 

La«t  peen 

Abundance 


W.  L.  M. 

4-25 
4-27 


W.L.  M. 
4-2 1 

4-28 


W.  L.  M, 
9-1 
10-5 
10-19 
I      10-19 

Common.     Common.     Common. 

I 


W.L.M. 


9-29 
Common. 
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162.     [629]     Vireo  sol itarim  {Wil».),    Blue-headed  Vireo. 

Rather  uncommon  migrant.    April  28  to  May  17.    September  10  to  28. 

MIGRATION  RECORD. 


Year 

1885. 

1885. 

1886. 

1892. 

1895. 

1903. 

Observer 

First  seen   

C.  H.  B. 

4-28 
4-30 

C.H.B. 

9-16 
9-18 

G.G.W. 
5-1 

E.  M.  K. 

5-9 

A.B.U. 

4-28 

W.L.M. 
4-29 

Next  feen 

5-13 

Last  seen 

5-17 
Common. 

9-28 
Rare. 

5  13 

Abundance  

Rare. 

163.     [631]      Vireo  nov^bormr unit  {Gmel,}.     WIdte-eyed  Vireo.     Fig.  24. 

Abundant  summer  resident.    April  17  to  September  20. 

Song  April  28,  1903,  to  September  20,  1903.  May  5,  1903,  a  nest  was 
nearly  completed.  It  was  found  along  a  narrow,  little-frequented  road, 
and  was  attached  on  one  side  to  a  cedar  limb,  and  to  a  blackberry 
vine  on  the  other.  It  was  about  four  feet  high.  On  April  11,  this  nest 
contained  two  Cowbird's  eggs  and  one  of  the  Vireo  (C.  G.  L.). 

Abundant  and  vociferous  in  the  spring  migration.  Every  thicket  is 
filled  with  the  jargon  of  its  song. 

The  date  of  April  17,  1903,  is  given  on  the  authority  of  a  Nature  Study 
Class. 

MIGRATION   RECORD. 


Year . 


Obferver — 

First  seen  . . 
Next  seen  . . 
Common  — 
Last  seen  ... 
Abundance 


188.5. 

1885. 

1886. 

1887. 

1892. 

C.U.B. 

4-21 
4-22 
4-25 

C.H.B. 

C.  H.  B. 
B.W.E. 
G.G.W. 

4-25 
4-28 
5-8 

G.G.W. 

4-25 
4-26 

4-30 

A.B.r. 
5-7 

9-2 
Common. 

Common. 

Common. 

Common. 
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Year 

1893. 

1899. 

1900. 

1903. 

1903. 

Observer  

Firetfeen 

E.M.K. 
4-30 
5-6 

N.  B.M. 
6-1 

6-1 

N.  B.  M. 
4-21 

W.L.M. 

4-ir 

4-24 
4-29 

W.  L.  M. 

Next  icen 

Common 

Last  seen 

9-20 

Abundance 

Abundant. 

Abundant. 

*Soe  above. 

IM.     [636]     Mniotata  mria  (Linn. ).     Black  and  White  Warbler.* 

Common  mijrrant  and  rare  summer  resident.  Considered  a  common 
summer  resident  in  1886  by  C.  H.  Bollmann.  April  7  to  October  4.  Song 
April  28,  1903. 

In  spring  you  will  find  tliis  striped  vision  only  on  the  trunks  of  the 
larger  forest  trees.    Although  you  are  searching  for  him  and  feel  sure  of 
his  presence,  the  actual  discovery  is  always  a  surprise.    This  little  flake 
of  sharply  contrasted  colors  makes  its  appearance  so  quickly  that  we 
find  It  diflicult  to  realize  that  it  is  not  a  piece  of  bark  suddenly  possessed 
of  life,  but  our  own  dear  .'ittle  Black  and  White  Creeper  that  Is  before 
us.     In   Autumn   he  Is  more   democratic  and   is  often   found   in   lowly 
thickets.     Is  it  not  because  we  are  sated  with  discovery,  that  the  thrill 
of  last  spring  is  not  felt  when  this  leader  of  the  band  of  wood  warblers  is 
espied?    Is  it  not  because  we  have  met  the  timid  glance  of  the  rare  Cape 
May,  or  the  gaudy  Magnolia  through  the  interlacing  branches,  or  that 
here  the  Redstart  spins  his  glowing  pin-wheel,  that  the  Black  and  White 
Warbler  Is  not  again  hailed  as  a  distinguished  visitor  when  we  see  him 
in  September  clinging  to  the  slender  stem  of  the  hazel,  Inspecting  its  sur- 
face or  gracefully  reaching  out  for  the  slow-descending  caterpillar? 

Yes,  we  think  the  reason  lies  with  the  observer  and  not  with  the 
observed;  for  we  are  surely  not  at  our  best  when  we  slight  our  tiny 
friend  ever  so  little  in  the  greeting.  He  remains  always  the  most  at- 
tractive, the  most  dear  of  his  woodsy  clan. 
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MIGRATION   RECORD. 


Year.. 


1885. 


1885. 


1886. 


1887. 


1816. 


Ob^erTor 1    0.  H.  B. 

First  seen 4-17 

Next  seen  4-18 

Common 4-24 

Laf  t  seen , 


1       4-17 


■I 


4-18 


E.M.K. 
4-20       ;       4-7 
4-27       '  


9-28 


Abundance Common.  I  Common.  ,  Common 


Year 


1901. 


1902. 


1902. 


1PU3. 


Observer ,  W.L.M.  |   W.  L.  M.  !   W.  L.  M.      W.L.M. 


Firj»t  peon 

.^4 

4-27 

9-7 

4  24 

Next  seen I 

4-28 

Common | 

4-2S 

1 
Layt  seen  ' 

10-4 
Cummon. 

Abumlance  1 

Common. 

CouirooD. 

1 

155.  [637]     ProtonoUnu'd  rilmi  (Bodd.).     Prothoiiotary  Warbler. 

Rare  migrant.  '*Mr.  Chauncey  Jnday  reports  it  from  Monroe  County, 
where  a  specimen  was  taken  at  Harrodsburg,  April  2(5,  1895'*  (A.  W. 
Butler).  E.  M.  Kindle  reported  it  May  28,  1892.  As  nests  and  eggs  of  this 
species  have  been  taken  in  other  parts  of  the  State  at  an  earlier  date 
than  this,  it  is  posslljle  that  the  Prothonotary  Warbler  may  be  found 
here  as  a  rare  summer  resident. 

156.  [689]     If i'l nt ftheros  trnnhorm  (Gmel.).     Worm-eating  Warbler. 
Common  migrant  and  "rather  common  summer  resident"  (B.  \\.  E.). 

April  20  to  August  31.  Song  May  4,  1902.  "Prof.  W.  S.  Blatchley  took 
a  nest  and  six  fresh  eggs,  and  one  of  the  Cowbird,  near  Bloomlngton, 
May  12,  1886.  The  nest  was  at  the  base  of  a  clump  of  ferns,  and  Avas 
composed  of  the  leaves  of  'Maiden  Hair*  fern.  The  next  day  Prof.  B.  W. 
Evermann  took  a  nest  from  a  similar  location,  containing  five  of  the 
owner's  eggs  and  two  of  the  Cowbird"  (A.  W.  Butler). 

Common  in  the  fall  of  1903  in  the  undergrowth  along  creeks. 
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MIGRATION    RECORD. 


Year 

1885. 

1       1885. 

1886. 

1902. 

Objerver 

C.H.  B. 
4-20 
4-21 

'    C.  H.B. 

I 

W.  S.  B. 
B.  W.  E. 

5-1 
5-4 

W.  L.  M. 
4-27 
5-4 

\ 

Fir?t  wen 

Next  seen. 

1 

Common 

LBst<een  



8^31 
,  Common. 

Abundance  



Common. 

Rare. 

Common. 

C 

157.     [641]     Ildminthophlla  pinus  {Liiun.).     Blue- winged  Warbler.* 

Abundant   migrant.     Rare   summer   resident   (C.   H.    B.— B.    1 
April  19  to  September  28.    Song  April  19,  1903. 

Orchards  and  open  woods  are  the  favorite  haunts  of  the  Blue- 
Yellow  Warbler. 

On  a  bright  day  after  a  rainy  morning  in  April,  1903,  warblers 

species  were  observed  to  move  from  one  part  of  the  country  to  i 

about  three  miles  away  in  from   six  to  eight  hours.     In  the   n 

they  were  plentiful  in  the  orchard  and  clearings  south  of  the  city 

none  were  to  be  observed  anywhere  north  of  town.     In  the  afi 

these  conditions  were  reversed,  they  were  common  and  singing 

orchards  north  of  town,  while  they  were  entirely  absent  in  the 

where  they  had  been  seen  in  the  morning.     Their  movements  e^ 

the  shortest  distances  were  always  in  the  same  direction,  they  fle^ 

If  nib  to  limb,  from  tree  to  tree,  in  the  same  general  trend,  towf 

north. 

MIGRATION    RECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1902. 

1902. 

Observer 

Fir^t  seen 

C.H.  B. 
4-20 
4-28 

C.H.  B. 

B.  W.  E. 

4-27 

G.  G.  W. 

4-28 
4-29 

W.  L.  M. 
4-23 

W.  L.  M. 

} 

Next  seen  .... 

Comnkon 

La«t  reen 





8-31 

Rare. 

9-28 

AbandaDce 

Rare. 

Common. 

Common. 

Common    lA 
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158.     [042]     Helminthophilnchryttoptera  {lAnn.),     Golden- winged  Warbler. 

Very  rare  migrant.    April  27,  1887  (G.  G.  W.);  28,  1901;  May  4,  1886 
(G.  G.  W.). 
169.     [646]     Helminthophila  rubricapilla  {Wils.).     Nashville  Warbler.* 

"Common  in  spring,  abundant  in  fall"  (C.  H.  B.,  1886).  *Tn  Monroe 
County  it  was  rather  common,  April  27  to  May  1,  1886  (Evermann^ 
Blatchley)"  [A.  W.  Butler].  During  the  last  few  years  the  Nashville 
Warbler  has  been  a  more  rare  bird  than  the  above  quotations  indicate. 
One  or  two  records  in  a  migration  has  been  as  much  as  could  be  hoped 
for  concerning  this  species.    April  24  to  May  11.    August  26  to  October  10. 

MIGRATION  BECORD. 


Year . 


Observer  .. 
First  seen . 
Next  seen  . 
Common  .. 
Last  seen . . 


1885. 


1885. 


1886. 


1899. 


C.II.B. 
4-25 
4-26 


C.H.B. 

8-26 
9-22 


5-11 


Abundance  Common. 


10-10 
Abundant 


B.  W.  E. 
W.S.B. 

4-27 


N.  B.  M. 

5-5 


5-1 
Common. 


Year. 


Observer  — 
First  seen  .. 
Next  seen  .. 

Common 

Last  seen  — 
Abundance 


1901. 


1902. 


C.H.  E.    I  W.L.M. 
4-29  4-24 


Rare. 


19ai.  1903. 

W.L.M.      W.L.M. 
4-29 


Rare. 


Rare. 


10-2 
Rare. 


160 .  [  ft46  ]     Ifeltn  bitlwph Ha  celata  ( Say ) .     Orange-crowned  Warbler. 
Very  rare  migrant.     One  record;  May  4,  1885  (C.  H.  B.). 

161.  [647]     J f el m int futphila  perefjrina  (Wils.),    Tennessee  Warbler.* 

**Not  common  in  spring,  abundant  in  fall'*  (C.  H.  B.,  1886).  Ai»ril  26 
to  May  16.  August  30  to  October  17.  "At  Bloomington,  both  Profs. 
Blatcliley  and  EVermanu  thought  It  less  numerous  than  the  Nashville 
Warbler"  (A.  W.  Butler).     Decidedly  the  reverse  is  the  case  now.     One 
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may  ol>serve  in  spring  a  hundred  of  the  present  species  to  one  of  the 
Nashville  Warbler,  and  in  fall  a  thousand.  The  Tennessee  Warblers,  In 
the  latter  season,  literally  till  all  the  trees,  whether  the  neatly-trimmed 
maples  along  the  city  streets  or  the  magnificent  oaks  of  the  forest.  The 
imderbnish  is  alive  with  them,  they  are  in  the  weeds,  in  briars,  and  in 
the  stubble.  Swamp  and  hilltop,  cultivated  field  and  forest,  alilce,  are 
animated  by  the  hordes  of  Tennessee  Warblers.     They  are  everywhere. 

MIGRATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1890. 

1900. 

1903. 

1903. 

ObsfTTer 

First  Men 

C.  H.  B. 
4-26 
4-30 

C.H.B. 

4-30 
9-4 
9-11 
10-7 
Abundant. 

C.H.B 

4-27 

A.W.B    N.  B.M. 

W.L.M. 

W.  L.  M. 

Next  seen 

1 i 

Common 

5-3 

Last  leen         

6-14 
Rare. 

5-10 
Common 

5-12 

5-16 
'  Rare. 

10-2 

Abundance 

Rare. 

Abundant 

162.  [ft48a]  Compsothlypis  amert'cana  mnex  Brewster.  Northern  Parula 
Warbler. 

Rare  migrant. 

In  accordance  with  A.  W.  Butler's  precedent,  birds  from  Monroe 
County  are  referred  to  this  subspecies. 

MIGRATION   RECORD. 


Year : 

1885. 

1886.  ' 

Obierver                     

C.  H.  B. 

4-21 

G.  G.W. 

Fint  Feen 

W.  S.  B. 
4-24 

Next  Been  

4-27 

Common 

List  seen 

Abundance  

Rare. 

Rare. 

163.     [650]     Deiidt'ofca  tign'mi  {Gme\. ) .     C»pe  May  Warbler. 

Rather  rare  migrant.    April  22  to  May  11.    September  27  to  October  7. 
In  the  fall  of  1003,  the  writer  observed  this  species  and  the  Tennes- 


Digitized  byLjOOQlC 


142 


see  Warbler  puncturing  grapes.  They  thrust  their  bills  into  the  grapes 
and  after  poking  around  inside  a  little  lifted  their  heads  and  acted  as  If 
drinking.  After  being  punctured,  the  grapes,  of  course^  shrivelled  and 
became  worthless.  Scarcely  a  grape,  and  not  a  cluster  were  missed  in 
the  arbor  under  observation.  The  damage,  however,  was  not  great,  as 
the  birds  did  not  begin  their  depredations  until  after  the  owners  had 
harvested  as  much  of  the  crop  as  they  desired. 

The  males  arrive  and  depart  earlier  than  the  females. 


MIGRATION    RECORD. 


Year.. 


Observer  .... 
First  seen . .. 
Next  feen . .. 
('ommon  ... 
Last  seen  . .. 
Abundance  . 


1SH.5. 

1885. 

1885. 

1886 

1899. 

1903. 

C.H.B. 

'4-22 

c.n.B. 

>4-24 
4-30 

C.H.B. 

9-27 

C.H.B. 
G.G.W. 

4-24 

6-1 
5-5 
5-5 
Rare. 

N.B.M. 

W.  L.  M. 

4-23 



5-8 
Rare. 

5-11 
Rare. 

10-7 
Rare. 

5-8 

9-29 
Rare. 

164.     [652]     Ih'mlroica  ii'><tira  (Gmel.).     Yellow  Warbler.* 

Abundant  summer  resident.    April  12  to  August  24. 

Song  April  2(J,  IJMi:*.;  mating  April  27.  Nest  and  eggs  May  4,  1002. 
May  30,  1903.  Nest  with  four,  well-incubated  eggs,  in  the  top  fork  of  a 
small  plum  tree  about  20  feet  from  the  ground  (C.  G.  !>.). 

Very  common  in  orchards;  a  persistent  songster. 

The  earliest  record  for  the  State  is  April  4,  1894  (E.  M.  K.),  from 
Brown  County. 

MIGRATION   RECORD. 


Year 

18n3. 

C.  H.  B. 

4-21 
4-22 
4-24 

1885. 

1886. 

1857. 

1892. 

Observer 

C.  H.  B. 

B.  VV.  E. 

C.  H.  B. 

G.a.w. 

4-22 
4-23 
5-1 

G.  G.  W. 
4-25 

A.  B.  U. 
4-30 

Next  soon 

Common 

La.*'t   een 

8-24 
.Abundant. 

■  i 

Abtindiicno 

Abundant 

Rare. 

... 

■ 

Digitized  byLjOOQlC 


143 


Yeir 

1893. 

1       1S99.       , 
i   N.li.M. 

1    -«    1 

1901. 

W.  L.  M. 

5-6 

1902. 

W.  L.  M. 

4-19 
4-23 
4-27 

1903. 

Observer 

E.M.K. 

4-26 

W.  L.  M. 

Firttseen     

4-12 

Nexlfeen    

4-24 

CoiO  lOOD 

4-26 

1  ' 

4-29 

4-27 

La*t  seen     

Abundance  

Common. 

1  Common. 

Common. 

Abundant. 

. 

165.    [654]     Dendroira  rirrnh'nctnx  (GmA.),     Black-throated  Blue  Warbler. 
Rather  uncommon   migrant.     April  30  to  May  13.     September  1  to 
October  4. 


MIGRATION   RECORD. 


Year 

1885. 

1«85. 

1886. 

1887. 

1902. 

1903. 

Obferrer 

C.  H.  B. 

C.  H.  B. 

G.G.W. 

G.G.W. 

W.  L.  M. 

W.L.M. 

First  seen 

4-30 

9-18 

5-7 

5-2 

9-1 

4-30 

Next  f een 

5-3 

9-28 

Coiuinon , 

1 

1 





LmI  seen 

5-13 
Common. 

10-4 
Rare. 

5-J2 

AhandnDce  

Rare. 

Rare. 



166.      [655]     Di'ndroim  coronula  {liiun.).     Myrtle  Warbler.* 

Common  migrant  and  not  rare  winter  resident.  September  24  to 
May  13.  First  In  full  plumage  March  25,  11)03.  In  winter  this  species 
seems  to  prefer  certain  restricted  localities;  most  of  the  individuals  that 
have  been  seen  here  in  winter  have  been  found  in  a  dense  pine  and  cedar 
grove,  but  in  the  winter  of  11)02-1903,  some  were  seen  at  two  other  places— 
an  open  forest  near  a  pond  and  an  old  orchard. 

Recorded  as  wintering  in  1882-3;  1884-5;  18a')-C;  iaSG-7;  1891-2;  1892-3; 
1890-1900;  1900-01;  1902-3. 

The  record  of  the  appearance  of  individuals  in  different  stages  of 
plumage  for  a  year  is  as  follows:  those  seen  at  intervals  through  Januaryt 
February  and  part  of  March  were  In  the  usual  winter  dress.  On  the 
tenth  of  March  (1903)  the  first  change  was  noted.     A  single  Yellowrump 
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was  found  in  some  bushes  along  a  street  in  town.  The  side-spots  were 
large  and  brilliant  as  was  also  the  rump.  The  back  had  the  sharplj 
defined  black  and  gray  streaking,  but  the  head  and  breast  were  as  in 
winter.  Marcii  21,  a  specimen  in  winter  plumage  was  seen;  March  23, 
two  individuals,  one  in  full  plumage  with  the  exception  of  the  crown- 
spot  which  was  somewhat  obscured  by  dark  tips  to  the  feathers,  the 
other  in  the  usual  autumnal  and  winter  garb.  March  25,  four  Myrtle 
Warblers  were  seen,  and  of  these,  one  had  the  winter  plumage,  two  had 
yellow  crown  and  rump  but  no  side-spots,  and  one  was  brilliant  in  a  new 
and  complete  spring  suit.  March  27,  one  with  winter  colors;  March  30, 
one  in  complete  and  one  in  winter  plumage;  April  1,  two  like  the  last. 
April  3,  three  specimens  with  all  the  spots  showing  but  only  dimly  on  tJie 
sides  and  ciown.  After  April  .'J  all  mentioned  are  in  full  plumage  unless 
otherwise  stated.  April  5,  two,  one  in  winter  dress;  April  8,  four,  one 
in  winter  i)lumage;  Ai-ril  11,  four;  April  12,  twelve;  April  14,  three,  two  of 
which  were  clothed  as  in  winter;  April  15,  four;  April  19,  six,  one  looking 
just  as  he  did  in  January,  and  he  was  the  last  one  observed  in  tills 
plumage,  altliou;j:h  of  twenty-one  seen  on  April  28,  two  were  still  in 
transition  stajies  of  plumage.  Thus  fifty  days  elapsed  between  the  first 
and  last  oi)serve(l  ciianges  in  plumage,  and,  half  as  many  days  passed 
between  tlie  aiquarance  of  summer  dress  and  the  vanishing  of  winter 
garb. 

In  the  fall  tlie  first  yellowrumps  were  seen  on  October  12  (1I>U2).  Of 
thirty  individuals,  one  had  the  sides  yellow,  while  all  of  the  others  had 
already  assumed  tlie  sombre  shades  of  winter  plumage.  October  26, 
fourteen  of  tliese  iiirds  were  observed  and  one  was  still  in  nearly  perfect 
summer  condition,  the  crown  and  siaes  being  only  slightly  dusted  with 
darker.  All  others  seen  during  the  remainder  of  the  year  w^ere  in  ordi- 
nary winter  plumage.  Fiom  these  observations  it  may  be  seen  tliaL 
altliougli  about  eii^ht  months  are  consumed  in  the  change  from  winter, 
through  sumnirr.  back  to  winter  plumage  again,  by  the  species  as  a 
whole,  yet  it  is  possible  that  some  individuals  may  complete. this  cycle 
of  changes  in  six  months. 

On  December  14,  ltH)2.  a  Myrtle  Warbler  was  seen  flying  in  somewliat 
wide  sweejis.  like  a  flycatcher,  but,  hovering,  he  gleaned  from  the  trees, 
fences  and  the  ground,  and  not  from  the  air. 
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MIGRATION   RECORD. 


Year. 


188^ 


Observer  . 
Fir^t  seen . 
Next  seen  . 
Common  .. 
Last  seen  . 


B.  W.E 

2-10 


1884. 


C.U.  E. 
S-21 


1885. 


1885. 


C.  H.B. 
:fl-3l 

4-17 

5-2 

5-11 


Abundance  . 


Common. 


C.  U.B. 

i^4-25 
4-30 
5-8 
5-13 


1885. 

C.  H.B. 

9-24 
9-25 
10-7 


1887. 


G.G.W. 
B.  W.  E. 

2- 


5-4 


Abundant    Abundant. 'Abundant.'  Common. 


Year. 


1892. 


1900. 


1901. 


1902. 


1902. 


1903. 


Observer  . 
First  f  een . 
Next  seen . 
Common  . . 
Last  >ccn  . 


i 


A.B.  U.       N.B.  M.  I    c/iV'e*  ^l-M.  W.  L.M. 

2-19         ! I  3-23  '        10-12 

I  '  I 

3-31        I I I  3-38  10-26 

:  t  . 

I       4-29  1 10-12 

4-29        '        6-1  I  4-27  \ 


W.L.  xM. 


4-12 
5-3 


Abundance Common.  1 Common.,  Common.,  Common.  |  ("ommon. 

'.  _  _'  ' ' 

167.     [657]     Demlwira  macidosa  (Gmel.).     Magnolia  Warbler.* 

Rather  common  migrant.  May  5  to  24.  August  31  to  October  4.  In 
woods  with  undergrowth,  you  will  find  this  warbler  spying  upon  you  from 
the  lower  limbs  of  the  maples  and  beeches,  or  peeping  through  the  net- 
worlc  of  leaves  and  branches  of  the  thicisets.  He  always  has  the  attitude 
of  peering.  His  black  spectacles  set  off  with  white  dots  only  enhance 
this  expression. 

Females  were  not  seen  until  May  8,  1885. 

MIGRATION   RECORD. 


Year 

1885. 

C.  U.  B. 

5-6 

6-8 

1885. 

C.  H.  B. 

8-31 
9-6 
9-12 
9-19 
Common. 

1886. 

1887.' 

1889. 

f 

1902. 

Obterver 

First  seen 

G.G.W. 
5-8 
5-14 

G.  G.  W. 

6-5 

N.  B.  M. 

6-10 

W.  L.  M. 

9-1 

Next  teen 

9-7 

Common 

9-28 

Last  Men 

6-24 
Common- 

5-14 

1(^4 

Abundance    

Rare. 

10-A.  OF  SCIKHCB,  '04. 
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168.     [668]     Deitdroica  cerulea  (Wils.),     Cerulean  Warbler. 

Common  migrant;  not  common  summer  resident  (G.  G.  W.— N.  B. 
The  males  precede  the  females  In  migration. 


MIOBATION   RECORD. 


Year. 


1885. 


18S5. 


1887. 


Observer 

0.  H.  B. 

.^4-28 
5-4 

C.H.B. 

>^5-9 
5-10 

W.S.B. 
C.H.B. 

4-23 
4-24 

G.G.W. 

First  8e6n 

4-27 

Nextscen 

4-28 

Common     ...        

Lftst  soen 



Abundance 

Common. 



Common. 

Common. 

ComaioD. 

Year . 


1W2. 


1900. 


1901. 


1903. 


Observer 

First  seen 

A.B.  r. 

4-30 
6-7 

N.B.  M. 

5-5 

W.L.M. 
5-4 

W.L.M. 

4-28 

Next  seen 

Com  mon 

Lust  seen 

Abundance 

Common. 

Common. 

CominoD. 

169.     [059]     Dendmica  petvti^lraufca  (Liinn.).     Chest  nut -sided  Warbler. 

Rather  common  migrant.    April  21  to  May  10.  August  28  to  September 
15. 

Tlip  first  migrants  are  males. 


MIGRATIO.X    RECORD. 


Year 

1885. 

1885. 

1885. 

1     1886. 

1892. 

1901. 

1902. 

1903. 

1 

Observer 

C.H.B. 

C.H.B. 

C.H.B. 

G.O.W. 
B.VV.E. 

A.B.U. 

(\H.K.W.L.M. 

W.LM. 

Fir^t  seen 

€^4-21 

;^4-28 

8-28 

1      5-4 

5-7 

4-29    ,     5-5 

5-7 

Next  seen 

4-28 

4-30 

8-29 

8-31 

9-15 

Common 

1 

Common 

Last  seen 

5-10 
Common 

Common 

Abundance 

Common 

Rare. 
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170.    [660]    Dendroica  roiftanea  (Wils.).     Bay-breasted  Warbler. 

Rather  rare  migrant.  April  29  to  May  13.  September  18  to  October 
10.  Tlie  limiting  dates  each  extend  the  recorded  period  of  Its  stay  In 
Indiana  one  day. 


MIGRATION    RECORD. 


Tear.. 


Obi^rver.. 
First  8een 
Next  seen  . 
Oommon  . . 
ItMt  seen . 


1«85. 


1903. 


C.H.B.   [  Q.o.w:  '   W.  L.  M. 


9-18 
9-19 
10-3 
10-10 


5-4 
5-6 


4-29 


5-8 


Abundance Abundant.       Rare. 


5-13 
Rare. 


1903. 


W.  L.M. 


10-3 
Rare. 


171.     [661 1     Dendroica  striata  (Forst. ).     Black-poll  Warbler. 

Rather  rare  migi-ant.  April  28  to  May  19.  September  18  to  October 
26. 

The  last  date  for  the  species  in  1885,  May  19,  was  the  date  of  arrival 
of  the  females.  October  26,  is  the  latest  record  for  this  State.  The  last 
one  taken  in  1903  was  a  female. 


MIGRATION'    RECORD. 


Vear. 


1885. 


1885. 


1902. 


1903. 


Observer I    C.H.B. 


Firpt  seen  ... 
Next  seen  ... 
(^ommon  — 
Last  seen.... 
Abundance 


4-28 
5-13 


I 


5-19 
Rare. 


C.H.B. 

9-18 

W.  L.  M. 

VV.  L.  M. 

9-19 

9-25 



10-12 
bundant. 

10-26 
Rare. 

5-13 
Rare. 

72.      [662]     Dendrtn'ca  blnckhunu'u'  (Gm^l.).     Blackburnian  Warbler. 

Rather  rare  migrant.    April  21  to  May  14.     August  27  to  October  10. 
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MIGRATION   nECORD. 


Year 

1885. 

1885. 

18!5. 

1886. 

Observer 

C.  H.  B. 

cr4 -21 

5-2 

C.  H.  B. 

;=5-i3 

5-14 

C.  H.  B. 

8-27 
8-30 

B.  W.  1. 

First  seen 

4-27 

Next  aeen 

Common 



Lait  seen 

5-14 
Common. 

5-U 
Common. 



10-10 
Rare. 



Abundance  



Rare. 

Year 

1892. 

1901. 

1902. 

1903. 

Observer 

First  seen 

A.  B.  U. 

5-7 

W.  L.  M. 

5-7 

W.L.M. 
9-1 

W.L.M. 
4-2S 

Next  seen : 

Common 

Last  seen 

Abundance  

Rare. 

Rare. 

Rare. 

173.     [663a]     Dendroica  domtm'ca  albilom  Bidgw.     Sycamore  "Warbler.* 

Common  migrant;  not  uncommon  summer  resident  (B.  W.  E.,  '87). 
April  12  to  October  9. 

Song  and  mating  April  12,  1903. 

On  September  18,  1902,  it  seemed  that  every  shade  tree  In  town  con- 
tained five  or  six  of  these  birds;  sometimes  they  descended  and  fed  for 
a  short  time  in  the  lawns.    Some  were  also  seen  feeding  upon  ragweeds. 


MIGRATION  RECORD. 


Year . 


im^^. 


1885. 


Observer 

C.  U.  B. 
4-21 
4-24 

C.  H.  B. 

First  seen  

Next  seen 

Common. 

Last  seen 

5-16 
Common. 

9-27 

Abundance 

Rare. 

1886. 

B.  W.  K. 
A.W.B. 

4-14 
4-16 
4-27 


1892. 


E.W.  K. 
4-21 


18^. 

B.W.K. 

4-16 
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Yeir 

1901. 

1902. 

1902. 

1903. 

Obierver            

W.  L.  M. 

5-5 

W.L.M. 
4-23 
4-27 
4-23 



W.  L.  M. 

W.  L.  M. 

Firit  seen       

4-12 

Next  seen               

4-19 

Coiniuoi^                • 

9-28 
10-9 
Common. 

4-28 

Last  seen                   

Abandancc 

Common. 

Common. 

Common. 

174.    [667]     Dendroira  virem  (Gmel.).     Black- throated  Green  Warbler.* 
Abundant  migrant    April  18  to  May  10.     September  1  to  October  17. 

These   dates  indicate  a  longer  stay  in  this  county  than  has  heretofore 

been  recorded  for  the  State. 

In    spring  this  species  is  nearly  confined  to  the  woods,  in  fall  it  is 

found  everywhere. 

The  males  arrive  and  depart  earlier  than  the  females. 

MIGRATION  RECORD. 


Year . 


1901. 


1902. 


1902. 


1903. 


1903. 


Obien'er 

First  seen... 
Next  seen... 
Oummon. ... 
ItMtseen... 
AbuDilance . 


W.L.M. 


W.  L.  M. 


5-7 


I 


5-4 


Common.  I  Common. 

I 


W.L.M.      W.L.M. 


9-1 

9-7 


I 


4-27 

4-28 

I 
I       4-27 

10-5  5-16 

Common.  Abundant. 


W.  L.  M. 


10-2 
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175.     [671]     Deiidroir.a  vigomi  {Aud,).     Pine  Warbler. 
Uaie  migrant.     April  23-26.     September  Y-29. 


Year. 


MIGRATION  RECORD. 

I 
1885.       I       1885.       I 

I  I 


1886. 


1902. 


im 


Observer .~ 

First  seen 

j    C.H.B. 

i-9R 

C.U.  B. 

'    W. 

1 

i       4 

S.B. 

-:6 

W.  L.M. 

W.L.M. 

Next  Heen 

Common 

1         .     _..  .  J 

Last  seen 

9-27 
Rare. 

1 

9-7 
Rare. 

9-29 

Abundance 

1  „ 

j      Rare. 

1 

Ran. 

1 

176.     [672]     DendroicajmlmarumiQmel.).     Palm  Warbler.* 

Common  migrant.     April  2^  to  May  13.     September  22-27.     **Rarc  iD 

laso  but  usually  a  common  migrant"  (C.  H.  B.,  '86). 
Found  in  orchards  and  open  woods. 
The  males  appear  to  migrate  slightly  in  advance  of  the  females. 

MIGRATION   RECORD. 


Year 

1885. 

1885. 

1885. 

1886 

Observer    

C.H.B. 

/423 

4-25 

5-3 

5-13 

Common. 

C.H.B. 

PA-25 

52 

5-3 

5-13 

Common. 

C.H.B. 
9-22 

c.  n.B. 

W  S  B 

First  seen 

4  24 

Next  been 

4-rt> 

Common 



Last  seen 

9-27 
Not  Common. 

5-6 

Abundance 

Rare 

Year.. 


•| 


1887. 


Observer j  G.  (1.  W. 

Fifht  seen I 

Next  seen.  

Common 

Last  seen 

Abundance  


5-4 


1902. 


4-27 


Bare. 


1903. 


W.L.M.  i   W.L.M. 


4-30 
6-1 
5-3 
5-5 
CommoB. 
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177.     [673]     Dt' nd iv/ra  fifscolor  {yieill.).     Prairie  Warbler. 

Rare  migrant.    April  26  to  May  16.    Song  May  12  and  16,  1903. 
Has  always  been  found  in  deeply-thicketed  woods. 


MIGRATION   RECORD. 


Year 

1885. 

1900. 

1903. 

Observer  

jC.  H.  B. 

4-26 

N.  B.  M. 

55 



W.  L.  M. 

First  >een 

5-12 

Next  «een 

5-16 

Common 

1 
1 

L«?t  geen 

.\bundance 

Rare. 

Rare. 

178.     [674]     Seiunis  anr(trapiUHH  {Liinn,).     Oven-bird. 

Common  summer  resident.    April  19  to  October  12.     Formerly  abund- 
ant (C.  H.  B.,  1886). 

MIGRATION   RECORD. 


Yeir  

1 
1885.       1        1885. 

1886. 

1901. 

C.  H  B. 

Observer  

C-ll.  R 

C.  U.B. 

4-22 
4-24 

W.  L.  M. 

First  seen 

4-19       ' .... 

5-7 

Next  aeen  ...                

.-20 
4-25 

Common 

Last  seen 

10-3 
Abundant. 

AbuDdance 

.Abundant. 

Common. 

Common. 

Year T 

1902. 

1902. 

i 
1903.       1        1903. 

Observer 

W.  L.  M.      W.  L.  M. 

W.L.M. 

4-28 


W.L.M. 

First  seen 

4-20 

Next  seen 

Common '  

Lajt  seen .  .              ! 

10-12 
Common. 

9-20 
Common. 

Abuiida;ee                      

Common. 

Common. 
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179.     [675)     Seiurm  novehoraoejisia  (Qmeh).     Water- Thmsh. 

Common  migrant.     March  27  to  May  5.     September  14  to  18.    Sung 
April  12,  1903. 

MTORATION   RECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1900. 

1902. 

1903. 

Obj^erver 

First  seen 

Ni'Xt  seen 

C.  H.B. 
4-3 
4-4 

4-5 

4-21 

Vbundant. 

C.  H.  B. 

9-14 

G.G.W. 

4-17 
4-23 
4-17 
4-23 
Common 

G.G.W. 

4-11 
4-12 

N.B.M. 

4-17 
5-6 

5-5 

W.  L.  M. 

3-27 
4-10 

W.L.3I. 

4-12 
4-16 

CommoD 

i-«S 

Last  seen 

9-18 
Common 

J  

Abundance. 



Common 

ComiDOB 

18().     [675a]      Scinrtu*  nonboracf^nsi^  mttahili'.'*   (Ridgw. ).      Grinneirs  Water- 
Tlinish. 

Rare  migrant.  A  specimen  taken  April  2.'},  1880,  by  G.  G.  Williamson 
is  referred  to  this  form.  Probably  Grinnell's  Water-Thrush  will  be  found 
to  be  as  numerous  as  the  last  when  more  specimens  are  obtained  for 
exact  identification.  The  differences  are  rather  slight  and  more  relative 
than  absolute,  and  as  the  birds  seem  to  vary  considerably,  it  is  no 
wonder  that  there  has  been  no  distinction  made  between  the  two  forms 
in  the  migration  records. 

A  specimen  of  this  Water-Thrush  taken  at  Indianapolis,  May  14. 
1875  (D.  S.  Jordan),  shows  a  variation  in  a  generic  character.  All  parts  of 
definitions  of  the  genus  ^e'ntrus  and  of  keys  referring  to  the  tail 
feathers  are  substantially  as  the  following  from  Ridgway  (1902):  "Inner 
webs  of  lateral  rectrlces  without  white  terminal  spot."  The  individual 
under  consideration  has  distinctly  marked,  white,  terminal  spots  on  tlie 
first  and  second  outer  roctrices  of  the  right  side,  and  slight  indications 
of  spots  (m  the  two  opposite,  outermost  taJJ  feathers. 
181.     [676]     Seiani.H  moOtriUa  (yieilL).     Louisiana  Water-Tlirush. 

Rather  common  summer  resident.    March  to  September  1. 

Song  ApHl  12,  1903.  May  10,  1903,  nest  and  six  eggs,  among  rocks 
and  roots  al)ove  the  mouth  of  a  cave  (C.  G.  L.).  June  3,  1901,  nest  of 
leaves,  grass-lined,  under  an  overhanging  ledge  (at  the  same  place).  It 
contained  six  young  (W.  L.  H.). 

All  the  tangled  ravines  and  cascaded  cave  outlets  ring  with  the 
striking  song  of  the  Louisiana  Water-Thrush  In  April  and  early  May. 
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A  specimen  labeled,  Bloomington,  Marcli,  1885,  Foster  Hight,  is  in  the 
rniverslty  collection.  It  has  been  recorded  as  early  in  Indiana  at  least 
once  before  (March  30,  '96— Sedan),  but  such  dates  are  rare. 

MIGRATION   RECORD. 


Vear. 

J885. 

1886. 

1901. 

1902 

1902. 

1903. 



ObfcrTer  

First  seen 

C.  H.B. 

4-18 
4-19 
4-25 

G.  G.  W. 
B.  W.  E. 
W.S.B. 

4-4 

4-10 

4-27 

W.L.  M. 
4-12 

W.L.M. 

4-13 
4-20 

W.L.M. 

W.L.M. 
4-5 

Xext Been 

4-7 

Common 

Last  feen 

9-1 
Common. 

Abundance 

Common. 

Common. 

Common. 

Common. 

182.      [677]     G f otJUypfif formosd  {Wila.).     Kentucky  Warbler. 

Common  summer  resident.    April  13  to  August  2(>. 

Song  May  3.  1903.  "They  were  found  breeding  near  Bloomington,  May 
0,  188B  (Evermann),  where  young  were  noted  just  out  of  the  nes.t,  June 
4.  1880  (Blatchley)"  [A.  W.  B.i. 

An  inhabitant  of  dense,  moist  thickets. 

MIGRATION   RECORD. 


Year 


i 


1885. 


Obwrvcr ,    C.  11.  B. 

Pint  9«en 

Next  seen 

Common 


.1. 


I 


Lsstseea 


I 


8-26 


IS'^'S. 

r.  H.  B. 

6-2 
6-16 


Abundance !  Common,  i  Comn 


1886. 

B.  W.  E. 
W.S.B. 

4-17 
4-27 


1887. 

G.  G.  W. 

5-7 


Common. 


Year 

1892. 

1899. 

1902. 

1903. 

Obferrer 

A.B.II. 

5.7 

N.  B.  M. 
4-13 
4-16 

W.L.M. 
4-24 
4-27 

W.  L.  M. 

First  leen 

4-28 

Next  9  een 

5-3 

Common 



5-13 

Laitseen 



1 

Abundance 

Rare. 

Common. 
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183.  [678]     (irothhjpit^  mjiliH  (Wils.).     Connecticut  Warbler. 

Rare  migrant  {C.  H.  B..  '80~B.  W.  E.,  *87).  April  27  and  May  «. 
1886  (B.  W.  E.).     May  18,  1885  (C.  H.  B.). 

184.  [679]     (rfothh/pis  Philadelphia  iWil^.).     Mourning  Warbler. 

Rare  migrant.  Seen  on  the  16th,  17th.  and  27th  of  May,  1885.  by 
C.  H.  Bollmann. 

185.  [681]     ( rt'othi  If  pin  trirhax  ihiuu.).     Marj'land  Yellow- tliroat. 
Abundant  summer  resident.     April  20  to  October  19. 

Song  April  28  to  September  20,  1003.  May  29,  1901,  five  young  with 
pin-feathers  were  found  in  an  arched  nest  in  a  bunch  of  dry  grass. 
June  12,  1903.  four  young  about  four  or  five  days  old  were  found  In  a 
clump  of  grass  alumt  six  inches  above  the  ground  (C.  G.  L.). 


MIGRATION    RECORD. 


_      — 

r 

— - 



1 - — 

Year 

..!        1885. 

isai. 

'        188-3. 

1880. 

Observer  

.       C.II.B. 

C.H.B. 

1    C.H.B. 

B.  W.  E. 

C.  H.  B. 

First  seen  .... 

>4-20 

X4-28 

1       4-25 

Ne.xlseen     .. 

4-21 

4-30 

1 

1        4-28 

Common 

5-5 

1       5-5 
1 

Lapt  seen 

10-17 

Abundance. .. 

..  Abundant 

Abundant. 

Abundant 

Abundant 

1887. 


1««. 


O.G.W.jE.  M.K.    E.M.K. 

4-25      I      5-              4-30 
4-27      I   


Year  . 


Ob."»erv(r 

First  soon. .. 
Next  ceen. . . 
Common  . .. 
Lapt  ?een  . . . 
Abundance 


1899. 

N.  B.  M. 
4-29 


1900. 


X.  B.  M. 
4-2t 

5-5 


1902. 


1902. 


1903. 


W.L.  M. 
4-24 
4-28 
4-28 


1903. 


W.  L.  M. 


I 


W.  L.  M.  ;   W.L.M. 

4-24        I 

4-25       I  

5-4         I 

I       10-19        9-24 

Common.  Abundant. {Abundant.  Abundant. jAbundaot 


186.     ;r>s:j]     Icttria  rinus  ihinu.).     Yellow-breahted  Chat. 

Abundant  summer  resident.    April  24  to  September  28. 

8ong  April  28,  li)n;{.  May  17,  IfMjS.  a  nest  and  one  egg  found  in  a 
dead  bush,  which  was,  however,  in  a  dense  clump  oc  living  bushes.  Tlie 
nest  was  found  four  feet  high.     It  contained  four  eggs,  May  20  (C.  Gr.  L). 
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MIGHATION    RECORD. 


Year 

1835. 

1885. 

1886. 

1887. 

1892 

}QCR. 

Observer 

Fir?t  seen    

Xtxl  seen 

C.  U.B. 



C.  H.  B. 

4-25 
5-3 

58 

G.G.W. 

C.  U.  B. 

4-24 

4-25 

G.G.W. 

4-30 

A.B.U. 
E.M.  K. 

5-4 
5-7 

E.  M.  K. 
4-30 

Common     

5-13 



Last  seen.   

8-30 
Abundant. 



.Abandance 

Abundant 

Common. 

Common. 

Year  

1899. 

1901. 

1902. 

1902. 

1 
1903.            i9as. 

Observer 

N.B.M. 

4-29 

W    L.  M. 

5-4 

5-7 

W.  L.  M. 
4-24 

4-27 
5-4 

Abundant 

W.L.M. 

W.L.M. 
4-28 
4  29 
5-3 

W.  L.  M. 

First  seen 

Next  8cen 



(^otnmon 

4-29 
Common. 



La*t  !*een  

Common. 

9-28 
Abundant. 

9-24 
Abundant. 

Abunilance 

Abundant. 

187.      [684]     Wi'honmmilrafn  (Gmel.).     Hooded  Warbler. 

Hare  summer  resident.    April  20  to  September  14. 

"At  Bloomiugton,  Mr.  G.  G.  Williainsoii  found  a  nest  with  six  young 
of  this  species  in  a  bush,  May  27.  1886.  It  seems  to  occur  there  regularly" 
(A.  W.  Butler). 

No  females  were  seen  in  1885  until  May  2.  The  last  migrants  in  the 
fall  of  that  year  were  males. 


MIGRATION    RECORD. 


Year 

1885. 

18S5. 

1886. 



G.<J.  W. 
B.  W.E. 

5-8 

526 

18S7. 

G.G.W. 

5-7 

1902. 

Observer 

Firs*  seen 

C.  H.  B. 
4  20 

4-21 

C.  U.B. 

8-' 9 
9-11 

W.  L.  M. 

Nest  seen  . 

Common    

Last  seen   ...          

5-9 
Rare. 

9-14 
Rare. 

9  1 

Abundance 

Rare. 

Rare. 
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188.     [686]     Wilsonin  pwii'Ua  iWiU.).    Wilson's  Warbler. 

Rare  migrant.    May  8-14.    August  31  to  September  18.    The  extreme 
dates  are  also  the  limits  of  its  stay  in  Indiana. 

MIGRATION  RECORD. 


Year 

1885. 

1885. 

C.  H.  B. 

8  31 

1886. 

Observer 

C.  H.  B. 
'5-14 

B.  W.  E. 

First  seen 

5-8 

Next  seen 

Common 

I 

Last  seen 

^18 
Rare.     , 

Abundance 

Rare. 

Rare. 

189.     [686]     Wi honia  ramuit' ii^w  (JAnn.).     Canadian  Warbler. 

A  more  common  migrant  than  either  of  the  last  two  species.     April 
27  to  May  18.     Antrust  20  to  September  15. 


MIGRATION    RK(OnD. 


Year 

1885. 

1885. 

1885. 

1886. 

Observer 

C.  H.  B. 

C.H.B. 

C.  H.  B. 

B.W.E 

First  seen 

,'4-28 
5-8 

>5-9 
5-12 

8  26 
8-28 

4-27 

Next  seen , 

5-4 

Common  . 

Last^een 

5-17 

5-18 

9-15 

5-:5 

Abundance 

Common. 

Common. 

Common. 

Common. 

—           -     -      ^    _      ^   ^          _ 



. 



190.     [687]     Setophaga  nitirilla  (Liiuu.).    American  Redstart.* 

Abundant  migrant  and  common  summer  resident.    April  12  to  October 

19;   the  limits  of  its  residence  in  the  State.     Scarce  in   1885  and  1886 

(B.  W.  E.). 

Song  April  12,  1903.     Nest  and  three  eggs  June  12,  1882. 

The  males  arrive  about  a  week  in  advance  of  the  females.     In  fall 

Redstarts  are  very  abundant  and  are  found  nearly  everywhere. 
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Yetr 

18H5. 

1885. 

1885. 

1886. 

1887. 

1892. 

Obwrver 

Fint  teen  

C.  H.  B. 

(^•4-21 
4-22 
5-11 

C.H.B. 
Pi-dO 

5-10 

5-11 

C.H.B. 

G.G.W. 
A.W.B. 

5-12 

5-26 

G.G.W. 
4-29 
5-1 

A.B.U. 

4-30 

Next  seeo  ■   .  . 

Coannon     

Last  seen 

10-9 
Common. 

Abandance  

Common. 

Common. 



Year 

1893. 

1900. 

1902. 

1902. 

1903. 

1903. 

Observer 

First  seen  . . 

E.M.K. 
5-6 

N.  B.  M. 

5-5 

W.L.M. 

4-27 

W.L.M. 

W.L.M. 
4-12 
4-13 
4-28 

W.  L.  M. 

Next  seen 

Common 

1 

1 

Last  seen 

* 

10-19 
Abundant. 

9-20 

Abandance. i 

Not  common 

Abundant. 

Common. 

1 

191.     [697]     Anlhm  pemf'lvantcwt  (LiAth.).     American  Pipit.* 

Common    migrant    (C.    H.    B.,    '80).      May    17-18— common    19,    1885 

(C  H.  B.).    April  1,  1901. 

The  Pipit  probably  occurs  regularly  in  considerable  numbers,  and  the 

above  record  Is  imperfect  on  account  of  faulty  observation. 

192      [703]     Mimim  pobjglotlos  (lAnn.) .    Mockingbird.* 

Moderately  common  summer  resident. 

The  Mockingbird  was  first  noted  in  this  locality  April  29,  1882.  by 
B.  W.  Evermann.  He  says  that  Bloomington  was  the  farthest  north  it 
had  been  observed  in  the  State  at  that  time.  C.  H,  Bollmann  says  it  was 
very  rare  in  1886.    He  obtained  a  set  of  eggs  in  1884. 

Song  April  2,  1903.  Two  nests  were  complete  April  30,  1901.  They 
were  on  the  northeast  pike  about  one  fourth  mile  apart.  The  males  were 
singing  about  these  nests  both  day  and  night.  May  2,  1902,  a  nest  and 
two  eggs  were  taken  from  a  small  thorn  bush.  The  eggs  had  been  broken 
in  some  manner  (W.  L.  H.).  June  6,  1902,  a  nest  and  fresh  eggs  were 
found  about  three  feet  up  in  a  hedge  (C.  G.  L.). 
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MIGRATION  RECORD. 


Year 

1882. 

1885. 

1886. 

Iftd^.     1       1(M1 

1902.              1901 

Observer 

First  eeen 

Next  seen 

B.  W.  E. 

4-29 

C.  H.  B. 
5-13 

G  G.  W. 
C.H.B. 

5-2 
6-1 

E.M.  K.'  ^ ;g;§-     W.  L.  M.     W.L.M. 
5-lT             3-24              3-31               4-2 
5-18      1       4-30               4-27        '       4-3 

Common 

.     ...      i .S-10        ■        

Lnst  seen 

Abundance 

Rare. 

Rare. 

Rare. 

Common. 

Common.     Common. 

193.     [704]     Galeoscoptes  carolinenHi's  (Liinn,),     Catbird.* 

Abundant  summer  resident.    April  2  to  October  6. 

Song  April  9  to  September  20,  1903.  Nestbuilding  May  3.  1903.  Nest 
and  two  eggs  May  7,  1902  (G.  Hitze).  On  May  12,  1902.  five  eggs  were 
taljen  from  a  nest;  a  new  nest  was  begun  on  the  next  day;  the  lining 
was  partly  made  on  the  14th  and  the  nest  was  finished  on  the  16th. 
There  was  one  egg  on  the  17th  and  four  on  the  20th.  A  nest  with  four 
fresh  eggs  was  found  June  4,  1901  (W.  L.  H.). 

The  earliest  and  latest  individuals  seen  are  generally  found  In  the 
woods  in  deep-tangled  thicljets;  consequently  Catbirds  are  rarely  seen 
at  the  extreme  dates  Indicated  above. 


MIGRATION   RECORD. 


Year. 


1885. 


1885. 


1886. 


1887. 


1892. 


1993. 


Ob-erver  .. 
First  seen  . 
Next  »een. 
Common  .. 
Last  seen  . 


C.H.B. 


C.H.B. 
4-20 
4-21 
4-24 


W.S.  B. 
C.  H.  B. 

4-16 
4-17 


G.G.  W. 

I       4-25 

I 

i       4-27 

.! 


•I 


10-6 


Abundance [Abundant 


Abundant 


E.M.K. 
4-22 
4-27 
4-27 


E.M.K. 
4-10 
4-17 

4-20 


Common.    Common. 
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Year 

189.^. 

!   N.B.M. 

!       4-28 

'       4-29 

! 

:        4-29 

1900. 

N.  B.  M. 

4-14 
4-16 
4-20 

1901. 

W.L.  M. 

1       4-28 
I       5-3 

1    '' 

1902. 

1903. 

1903. 

Observer  — 
Fir«t  seen.. . 

W.  L.  M. 

W.  L.  M. 

4-5 
4-9 
4-28 

W.L.M. 

Next  seen... 

Common 

Laft^een  

10-5 
Common. 

9-20 

Abundance  . 

\  Common. 

1 



Common. 

j  Common. 

Abundant 

Abundant. 

IW.     [705]     Toj  oxto ma  ni/um  (himi.).     Brown  Thraslier.*    Figs.  25-6. 

Common  summer  resident.    March  16  to  October  12. 

Song  March  20,  1903.  Nest  begun  Apiil  4,  1003.  Nest  and  four  eggs 
In  a  berry  bush  in  a  corner  of  a  yard.  April  20.  Young  out  of  nest  May 
8  (C.  G.  L.).  Four  young  flying  about  freely  May  13.  Nest  with  3  eggs 
as  late  as  June  9.  '02  (G.  Hitze). 

One  of  our  best  songsters;  most  often  found  just  on  the  outskirts  of 
town. 

MIGKATION    RECORD. 


Year . 


Lasteeen. 


1884. 


1885. 


Ob^erTer.... 

C.II.E. 

C.H.B.   i 

1 

First  seen  . . 

3-23 

4-t         1 

Next  seen  .. 

4-5         , 

Common.... 

4-18       t 

1885. 


C.H.B. 


10-3 


Abundance...  I  Common.'  Common. 


18S6. 

W.  S.  B. 
B.  W.  E. 

a.  o.  w. 

3-28 

4-5 

4-14 


1887. 

(}.  G.  W. 
4-12 


1892. 


Common. 


E.  M.  K. 
A.B.U. 

4  2 

4-9 
4-9 


1893. 


E.  M.K. 


4-2 
4-6 
4-6 


Common,  i  Common. 


Year- 


Observer  . . . . 

First  9een . . . 
Next  peen . . . 
Common . . . 
La^tfeen  ... 
Abandance . 


I 


1900. 


N.B.M.  I   N.B.M. 

I 

4-23 


4- 16 
4-19 
4-21 


r 


1901. 

W.  L.  M. 
V.  H   B. 

4-7 

4-10 

4-14 


I 


Common.  '  Common.     Common. 


1902. 

W.L.M. 

3-16 
3-24 
4-23 


1902. 


1903. 


I 


W.L.M.  I  W  L.  M. 
1   3-20 


3-21 
4-3 


10-12 


Common.  I  Common.  '  Common. 
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1  d6.     [718]     Thryothorm  ludovicianm  ( Lath . ) .    Carolina  Wren.  * 

Common  resident.  Sings  at  all  times  in  the  year.  The  Carolina  Wren 
became  common  here  about  1883  (B.  W.  E.).  "It  was  heard  nearly  every 
day  that  winter." 

An  inhabitant  of  dense  thicliets  and  brush-piles.  Not  often  seen  away 
from  these  places  except  when  singing.  Ordinarily  a  very  hard  bird  to 
flush.  Several  times  the  writer  has  cornered  a  Carolina  Wren  in  a 
brush-pile,  and  wallsed  up  to  the  edge  of  it  without  the  bird  leaving. 
Once,  even,  I  walked  over  a  brush-heap  with  a  wren  in  it  and  the  bird 
left  only  when  the  heap  was  torn  to  pieces.  (March  3,  *01).  Another 
instance  of  this  habit  is  as  follows:  On  a  cold,  snowy,  windy  day,  I  was 
investigating  the  base  of  a  hollow  tree.  After  rummaging  around  on  the 
inside  for  three  or  four  minutes,  I  touched  a  Carolina  Wren  which  then 
flew  hastily  out  (February  2,  '02). 

196.     [719]     Thryomanes  bewicku  (And.).     Bewick's  Wren.* 

Very  common  summer  resident.     March  6  to  October  12.     Bewick's 

Wren  was  taken  in  this  county  as  early  as  1876  (Ind.  Univ.  Mus.).    It 

was  a  common  summer  resident  ten  years  later,  and  now  is  very  common 

and  almost  entirely  replaces  the  next  species  (T.  aedon)  which  is  a  rather 

rare  bird. 

Song  March  13,  1903;  breeding  March  25,  1901.    Nest  and  eight  eggs 

In  an  old  sack  hung  over  a  fence,  April  14,  1903  (C.  G.  L.). 

Most  frequently  found  near  houses;  common  in  the  city;  a  persistent 

songster  in  March  and  April. 


MIGRATION   RECORD. 


Year. 


1885. 


1885. 


1886. 


1887. 


Observer ]  C.  H.  B 

First  seen i  4-6 

Next  teen |  4-7 

Common 4-18 

Last  seen 

Abundance 


C.  H.  B. 


9-27 


Common.  Not  common 


I 


G.  G.  W. 
W.S.B. 

3-26 

4-8 


Common. 


G.G.  W.      E.M.K. 
4-2  5-20 

4-13 


Common. 
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Year 

1809. 

1900. 

1901. 

1902. 

1903. 

Obierrer 

N.B.M. 
4-13 
4-]4 
4-21 

N.  B.  M. 
4-2 
4-7 
4-15 

W.L.M. 
S-25 
3-26 

W.  L.  M. 

P.J.H. 
W.L.M. 

^-6 

First  seen 

Hoxt  SMD 

3-8 

CommoD  

3-21 

Lut  Men 

10-12 
Common. 

Abnndanoe 

Common. 

Common. 

Common. 

Common. 

197.    [721.  ]     Troglodytes  aedon  Vieill.     House  Wren.*    Fig.  9. 

Rather  rare  summer  resident.  March  9  to  September  16.  The  House 
Wren  was  a  rare  summer  resident  and  less  common  than  T.  bewickii  in 
1887  (B.  W.  E.). 

A  nest  of  the  House  Wren  was  found  April  25,  1903,  in  a  tin  can  sit- 
ting on  a  fence.  The  nest  was  just  completed  and  contained  no  eggs 
(C.  G.  L.).  May  21,  1902,  seven  well-feathered  young  were  found;  two 
days  later  these  had  flown  (G.  Hitze). 

The  dates  for  1901  would  probably  be  more  correctly  attributed  to 
T.  beicickii.    The  song  was  heard  that  year  on  t'ebruary  21  (V.  H.  B.). 

MIGRATION   RECORD. 


Ye«r 

1885. 

1885. 

1886. 

1887. 

Observer 

C.H.B. 
4-19 
4-20 
5-6 

C.  H.  B. 

G.G.W. 
5-1 
6-14 

G.G.W. 

Fint  seen 

4-30 

Neit  seen 

Common 

L»it  reen 

9-16 
Not  common 

Abandanee 



Common. 

Not  common 

Tear  . 


1892. 


1901. 


1903. 


Obwrrer 

A.B.U. 
E.  M.  K. 

3-27 

3-31 

V.  H.  B. 

2-11 
2-13 
3-18 

W.  L.  M. 

Firtt  seen 

3-9 

Next  seen 

4-29 

Common 

LMt  eetn 

Common. 

Rare. 

11— A.  OF  SOIRNCI,  '04. 
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198.     [722]     ablorchilus  hiemalis  iVieilL),     Winter  Wren.* 

Rare  in  winter;  more  common  during  the  migrations.     October  4  to 

May  3.    Absent  during  the  winter  1902-3. 

Most  of  the  individuals  departed  April  19,  18a5  (C.  H.  B.k 

MIGRATION    RECORD. 


Year 

1885. 

1885. 

184«^. 

1887. 

1900. 

1901. 

190S. 

Observer 

Fir/«t8een  .... 

C.H  B. 

C.H.B. 

10-4 
10-9 

(J.G.W. 

G.G.W. 

N.B.M. 

V.  n.B. 

W.  L.  M. 

Next  seen  .... 

,  .     .  .  1                   

Common.- 

4-4 

5-3 
Not  common 



!          1 

Last  seen .  . . 

4-24 
Not  common 

4-20 
Not  common 

4-17 

3-3 

4-30 

Abundance.  ■■ 

Common 

Rare. 



199.     [725]     Telmatodytes  palustm  (Wila.).    Long-billed  Marsh  Wren. 

Rare  migrant.    May  10.  1886  (C.  H.  B.-G.  G.  W.);  May  13  (B.  W.  E.); 
September  29,  1903,  common. 

20!).     [728]     Cerlhia  familiar  is  americatia  (Bon&T^.)    Brown  Creeper.* 

Rare  in  winter,  common  in  spring  and  fall  (C.  H.  B..  *86).    September 

27  to  May  80. 

In  April  this  bird  may  generally  be  found  wherever  there  are  Kinglets. 
Most  of  them  departed  April  20,  1885  (C.  H.  B.). 

MIGRATION   RECORD. 


Year 

1885. 

188.^- 

1886. 

1887. 

1888. 

'        !«. 

Observer 

First  seeo 

C.H.B. 
4-1 
4-2 
4-4 

4-25 
Common. 

C.H.  B. 

9-27 
10^ 

G.  G.  W. 
4-13 
4-18 

G.G.W. 
4-9 
4-11 

G.G.W 

Neit  seen 

i 

1 

Last  soen 

1 

5-30               4-10 

Abundance    

Common. 

Common. 

Common. 

Rare. 
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Year 

1900. 

1901. 

1902. 

1902. 

1903. 

1892. 

Observer 

First  feen 

N.  B.  M. 
4-8 
4-12 

V.  H.  B. 
3-9 
3-18 

W.L.M. 

3-12 

3-27 

4-13 

4-19 
Common. 

W.L.M. 
11-18 

W.  L.  M. 

1-17 
1-18 

E.M.  K. 

Next  seen  

Common 

Last  seen 

4-17 
Not  common 

12-14 
Common. 

4-12 
Common. 

4-7 

Abundance 

Common. 

201.  [727]    Sim  carolinemis  Lath.    White-breasted  Nuthatch.* 
Common  resident.    Attempts  at  song  March  8,  1902;  five  days  earlier 

they  were  seen  going  in  and  coming  out  of  a  cavity  in  a  tree,  which  they 
afterwards  used  as  a  nest. 

202.  [728]    Sitta  canadensis  Linn.    Red- breasted  Nuthatch.* 

Common  migrant  and  rare  winter  resident  September  20  to  May  12. 
"They  were  found  wintering  at  Bloomington  the  winters  of  1882-3  and 
1885-6'»  (Blatchley).    Also  winters  of  1884-5;  1902-3. 

MIGRATION  RECORD. 


Year 

1883. 

1885. 

1885. 

i»» 

1886. 

1887. 

i 

Obwrver 

First  Men 

B.  W.  B. 
2-10 

PUD         W.  S.  B. 
^'^'^'    ,    C.H.B. 

1-31        1        10-2 

B.  W.  B. 
W.S.B. 

2-22 
2-23 

W.S.B. 

G.G.W. 

Neit  Ken 

2-2 

10-7 

Common 

Last  seen 

5-12 

Not 
Common. 

11-26 

Not 
Common. 

4-24 

Not 
Common. 

12-21 
Common. 

5-7 

Abandance   

Rare. 

Year 

1901. 

1902. 

1902. 

1903. 

1903. 

Obf  errer 

V.  H.  B. 

W.L.M. 

2-28 
3-10 

W.L.M. 
1012 
10-26 

W.  L.  M. 

1-14 

1-18 

4-29 

5-2 
Common. 

W.L.M. 

First  seen 

9-20 

Next  seen 

^24 

Common 

9-25 

Last  seen 

4-7 

4-24 
Bare. 

11-30 
Rare. 

Abandance 

Common. 
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203.  [731]     Bieofophu.^  hicohr  (Linn.)-     Tufted  Titmouse.* 
Abundant  resident.    Nestbullding  April  12.  1903;  May  7.  1901. 
An  ubiquitouH  species  with  a  great  variety  of  calls  and  songs. 

204.  [735]     PaniH  atrirapillns  Linn.     Chickadee.* 

Seen  here  only  as  a  winter  visitor.  November  7  to  May  15.  It  is 
probably  not  a  common  winter  resident,  though  so  reported  by  C.  H.  Boll- 
man  (*86).  W.  S.  Blatchley  says  It  was  as  common  a  winter  resident, 
and  B.  W.  Evermann  says  It  was  as  common  a  resident  as  P,  carolinensU 
in  1886.  N.  B.  Myers  says  a  few  breed,  but  most  of  them  go  north.  The 
latter  records  are  probably  due  to  confusion  with  the  next  species.  All 
the  specimens  In  the  University  collection  have  been  examined  and  only 
one  from  this  locality  that  was  labeled  P.  atricapillus  was  identified 
correctly.  There  are,  however,  several  unlabeled  ones  which  come  under 
this  species.     Its  true  status  is  that  of  an  uncommon  winter  visitor. 

MIORATION    RECORD. 


Year 

1884.! 

1885. 

1886. 

1892- 

1895. 

1899.          1900. 

, 

Obierver 

First  seen 

C.H.B. 

C.H.B. 

W.S.B.    A.B.U. 

L.Uuffhes. 
11-7 

N.B.M.    N.B.M. 

Next  seeD 

Oommoii 

3-26 

4-16 

Common. 

1 

Last  seen 

3-3 

5-15 

2-13 

5-2            4-28 

1 

Abundance 

1 

206.     [736]     Partui  caroUmmis  Aud.     Carolina  Chiclcadee.* 

Common  resident.  Seen  more  often  and  in  greater  numbers  after 
March  8,  1903;  February  18,  1902;  April  30,  1885  (C.  H.  B.). 

Song  January  18  to  November  28,  1902.  Mating  March  15,  1902;  nest- 
building  April  14,  1SK)1.  May  29,  1901,  four  young  with  pin-feathen*  and 
one  egg  were  found  in  a  nest  about  three  feet  from  the  ground  in  a  wil- 
low stub.  The  nest  was  about  three  inches  in  depth  and  was  lined  with 
rabbit  fur  and  other  soft  materials.  The  young  were  not  yet  able  to  sit 
on  a  perch,  June  3  (W.  L.  H.). 

206.     [748]     Negulus  satrapa  Licht.     Golden-crowned  Kinglet.* 

Abundant  migrant  and  rare  winter  resident.  February  4  to  May  7. 
September  21  to  November  28.  "They  are  reported  as  winter  residents 
from   Bloomington   (Evermann,   Blatchley).     Also  by  G.   G.   Williamson. 
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Soog  heard  April  16,  1902.  This  bird  has  a  surpri%ingly  loud,  sharp 
wliistle,  with  a  somewhat  ventriloquial  effect 

On  April  6,  1902,  a  Golden-crowned  Kinglet  was  observed  to  catch  a 
moth  of  apparently  half  its  own  size.  It  took  several  minutes  time  and 
much  trouble  to  finish  the  insect  and  it  was  dropped  once  but  was  recov- 
ered and  finally  disposed  of. 

MIGRATION   RECORD. 


Year 

im. 

1885. 

1885. 

1886. 

1887. 

1892. 

1893. 

1895. 

ObaeTTer.... 
First  seen ... 

B.W.  B. 
2-10 

C.H.B. 

C.  H.  B. 
10-3 
10-5 
10-9 
10-25 
Abundant 

G.G.W. 
3-19 

G.G.W. 

B.  M.  K. 
4-4 

E.  M.  K. 
2-4 
2-11 

L.  Hughes. 

Next  seen ... 





4-9 

4-9 

4-24 

Common 

Common.... 

4-2 

4-19 

Abundant 

4-13 
4-13 

Last  seen  . . . 

5-7 

11-7 

Abundance  • 

Rare. 

Common 

Year 

1899. 

1900. 

1901. 

lon^ 

1902. 

1903. 

1903. 

1 

Obaerrer 

First  seen 

Next  seen 

Common 

N.B.  M. 
4-10 
4-13 

N.  B.  M. 
4-4 
4-6 

W.  L.  M. 

V.  a.  B. 

3-20 
3-22 
4-5 
4-21 
Abundant. 

W.  L.  M. 

3-27 
3-28 
4-15 
4-23 
Common 

W.L.M. 
10-5 
10-16 
10-18 
11-28 

Common 

W.L.M. 
3-18 
3-19 
3-23 
4-19 
Abundant. 

W.L.M. 

9-21 
9-22 
9-21 

Last  seen 

4-12 

Abundance 

Abundant. 

207.     [749]     Regvhis  calendula  {Jjiun.).    Ruby-crowned  Kinglet.  • 

Abundant  migrant  and  rare  winter  resident  March  23  to  May  18. 
September  21  to  October  24.  "They  have  been  noted,  in  winter,  in  Mon- 
roe County,  by  Profs.  Evermann  and  Blatchley."    (A.  W.  Butler.) 

Song  April  5,  1901;^  10,  1903.  Mating  April  19  and  24,  1903.  April  10, 
1903.  Heard  a  Ruby-crowned  Kinglet  singing  a  varied  and  pretty  song 
which  was  so  loud  that  it  did  not  seem  possible  that  so  small  a  bird 
could  produce  it.  The  Ruby-crown  also  gave  a  little  chuck,  a  short 
whistle,  and  another  note  lilse  that  of  a  Canada  Nuthatch,  but  less  com- 
plaining. The  last  note  was  repeated  several  times.  On  April  19,  two 
Ruby-crowns  were  seen,  one  of  which  with  crown  erected  and  singing, 
was  chasing  the  other.    Was  this  not  mating?    On  the  24th  two  other  in- 
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dividnals  were  setc  doing  the  same  thing,  and  another  was  heard  singing. 
The  song  reminds  one  of  nothing  more  plainly,  than  of  the  softer,  lew 
ambitious  efforts  of  a  canary.  It  is  varied  with  little  chirps  and  chuck 
and  chin-  notes. 

The  bullc  left  May  2,  1885  (C.  H.  B.). 


MIGRATION  BECORD. 


Year 

im. 

1885. 

1886. 

1887. 

1892. 

189S. 

Observer 

First  setn 

Next  seon 

C.  U.  B. 
4-18 
4-19 
4-22 
5-11 
Abandant. 

C.  H.  B. 
9-28 
10-3 
19-8 
10-24 

C.H.B. 
G.G.W. 

4-19 
4-22 

G.G.W. 
4-10 
4-11 

B.  M.  K. 
4-9 
4-2S 
4-27 
5-18 
Not  common 

E.M.K. 

4-19 

Common 

Last  86en     

l~9A 



Abundance    

Abandant  <  (Inmmnfi. 

Year 

1901. 

1902. 

1902. 

1903 

1901 

Observer 

W.L.M. 
3-29 

W.  L.  M. 

4-6 
4-11 
4-13 
4-27 
Common. 

W.  L.  M. 

10-2 
10-4 
10-2 
10-15 
Common. 

W.L.M. 

3-23 
3-25 
3-23 
4-:« 
Abundant. 

W.L.M. 

First  seen 

9-21 

Next  peen 

9-21 

Common 

9-21 

Last  seen 

4-5 
Common. 

Abundance 

208.  [761]  Polioptila  rcendea  {Jjiim.).  Blue-gray  Gnatcat<5her.«  Figs.  27-& 
Common  summer  resident.  April  5  to  September  12. 
Song  and  mating  April  12,  1903.  A  nest  containing  one  egg  of  a 
Cowbird  was  found  April  22,  1880  (B.  W.  B.).  This  was  ten  days  after 
their  arrival.  Three  days  after  they  arrived  in  1^  Gnatcatchers  were 
seen  nestbuilding  (April  24);  the  liest  was  half -finished  on  the  27th.  In 
1903  no  completed  nest  was  found  until  the  27th  of  April,  which  was  20 
days  after  their  arrival.  On  May  26,  1903,  a  nest  and  four  well-incubated 
eggs  were  found.  The  nest  was  saddled  on  a  limb  of  a  small  elm,  about 
fourteen  feet  from  the  ground  (C.  G.  L.).  W.  S.  Blatchley  (1888),  in 
"The  Audubon  Magazine,"  describes  a  two-story  nest  of  the  Blue-gray 
Gnatcatcber,  taken  near  Bloomington.    A  Ck>wbird  bad  deposited  an  egg 
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Id  the  nest  proper  and  the  second  story  was  built  over  this  egg  (A.  W. 
Butler). 

MIGRATION  BECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1892. 

Ob«erver  

C.H.B. 
4-^ 
4-6 

4-17 

Common 

C.H.B.. 

B.  WE. 

4-12 
4-13 

G.  a.  w. 

4-U 

'    A.B.U. 
1    E.M.K. 

1       4-17 

First  seen 

Nextseen 

1 

4-23 

Common  

! 

Last  seen  

9-12 
Common. 

Abundance 

Common. 

Year 

1893. 

1899. 

1901. 

1902. 

1903. 

Observer    

E.  M.  K. 

4-6 
6-4 

N.B.M. 

4-13 
4-15 

W.  L.  M. 
C.H.B. 

4-29 
6-1 

W.  L.  M. 
4-15 
4-19 
4-19 

W.  L.  M. 

Firstseen 

Next  seen           

4-7 
4-11 

Common         

4-12 

Last  seen  .               

Abandance                     

Common. 

Common. 

209.     [755]     Hylocic?damu8telina  (QmeL).     Wood  Thrush.* 

Common  summer  resident.    April  12  to  October  12. 

Song  May  4,  1904  (P.  B.  L.).    Nest  and  eggs  May  6,  1886  (B.  W.  E.). 

A  resident  of  the  deeper  woods.    There  his  fine  song  may  be  heard  at 
Its  best  In  early  May. 

MIGRATION  RECORD. 


Year. 


1885. 


1886. 


1887. 


I 


1892. 


Obserrer 

Firttaeen 

C.  H.  B. 

4-20 
4-21 
4-28 

C.  H.  B. 

W.  S.  B. 
C.H.B. 
G.G.W. 

4-17 
4-22 
4-24 

G.G.W. 
4-25 

A.B.U. 

5-7 

Next  seen                                     ... 

_ 

Common  



1 

Last  Men 

9-19 
Abundant. 

Abundance 

Abundant. 

Abundant. 
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Year 

1900. 

1901. 

1902. 

1902. 

1903. 

i 

Obiorver 

First  Men 

N.  B.  M. 
5-2 

W.  L.  M. 

5-6 

W.  L.  M. 

4-24 
4-25 

W.  L.  M. 

W.L.M. 
4-12 

Ntztsten  

5-4 
5-9 

4-17 

5-^ 

Last  soon 

10-12 

Abandanoo 

Common. 

Moderat'Iy 
Common. 

Modorat'ly 
Common. 

Common. 

210.     [766]     Hylocichlaf tuctscma  iSteph.).    Wilson's  Thrush. 

Rather  rare  migrant.    April  23  to  May  16.    September  1  to  13.    Ap- 
parently common  in  1885  (C.  H.  B.)  now  the  rarest  of  the  Thrushes. 

Most  of  the  birds  departed  May  10,  1885  (C.  H.  B.). 

MIOBATION  RECORD. 


Year 

1885. 

1885. 

1886. 

1902. 

1908. 

Obsorrer 

First  soon  

C.  H.  B. 
4-23 
4-26 
5-4 
5-16 
Common. 

C.  H.  B. 

9-1 

C.H.B. 

W.L.M. 
5-4 

W.L.M. 
4-S6 

Ntztseen 



Last  soon 

9-13 
Common. 

5-13 
Common. 

Abundance 

Rare. 

Rare. 

211.     [767]     Hylockhla  alidse  (Baird).     Gray-cheeked  Thrush. 

Rather  uncommon  migrant.  April  10  to  May  17.  September  2  to  25. 
Formerly  much  more  common;  abundant  in  1885  (C.  H.  B.). 

Some  question  has  been  raised  al>out  the  validity  of  the  records  of 
early  arrival  of  the  present  species  in  the  central  states.  .  The  dates 
recorded  are  earlier  than  those  noted  for  the  arrival  of  the  species  on  the 
southern  coast  of  the  United  States.  If  these  records  are  proved  to  be 
correct,  they  will  establish  what  is  at  least  not  a  common  phenomenon 
of  migration  a  journey  from  Central  America,  at  least,  across  the  Gulf 
and  half  across  the  continent  before  a  stop  is  made.  The  very  number 
of  these  early  records  from  different  points  and  by  different  observers 
in  Indiana,  Is  almost  suflaclent  proof  of  their  reliability.  Some  of  these 
records  are:  Spearsville,  April  14  and  15.  1894;  April  3  to  10,  1895  (V.  H. 
Bamett);  Laporte,  April  10  to  12.  1892  (Charles  Barber);  Brown  County, 
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April  14,  1894  (B.  M.  Kindle)  and  Bloomington,  April  10,  1903  (W.  L.  M.). 
It  is  claimed  that  the  more  usual  and  expected  occurrence  would  be  the 
arrival  of  this  species  at  about  the  time  of  arrival  of  Wilson's  and  the 
Ollve-baclted  Thrushes.  Further  observation  and  especially  collection  of 
specimens  is  needed  to  settle  the  question.  The  Gray-cheelted  Thrush  is 
only  rarely  recorded  as  late  as  early  October,  as  are  also  the  Veery  and 
Swalnson's  Thrushes.  But  a  specimen  is  recorded  in  the  catalogue  of 
the  Indiana  University  Museum,  talien  by  David  Starr  Jordan,  November 
1,  1875,  at  Indianapolis. 

MIGRATION   RECORD. 


Year 


1885. 


1885. 


1903. 


Observer  . . . 
Firttseen  .. 
Next  seen  .. 
Common  . . . 
L«f t  seen . . . 
Abandance. 


O.H.  B. 

4-22 
4-25 
5-3 
5-17 


Abuudant    Abundant 


C.  H.B. 
9-2 
9-4 
9-5 
9-25 


(t.(i.  W. 
W.S.B. 

5-1 

5-17 


W.L.  M. 
4-10 
4-20 


Rather  rare. 


212.     [758a]     HylocicMa  ushdatus  Hivaimomi  .(Cah.),     Olive-backed  Thrush. 

Rather  rare  migrant.  April  28  to  May  19.  September  1  to  October  2. 
C.  H.  Bollmann  considered  this  species  an  abundant  migrant  in  1885. 
At  present  only  a  few  are  seen  each  year. 

Most  of  the  Individuals  departed  May  17,  1885  (C.  U.  B.).  Perhaps 
ilie  reduction  in  numbers  of  all  the  less  hardy,  wood-lovlug  thrushes,  in 
recent  years  is  due  to  the  cutting  away  of  timber  in  this  region.  There 
are  very  few  of  those  cool,  dark,  virgin  forests,  which  are  said  to  be  the 
favorite  haunts  of  our  wood  thrushes,  remaining  in  this  region  at  present. 


MIGRATION   RECORD. 


Year. 


ObaerTer 

FintAeen... 
Next  seen  .. 

Common 

Last  se«n  . . 
Abandance 


1885. 

1885. 

C.  H.  B. 

C.  H.  B. 

5-2 

^1 

S-3 

9-6 

5-10 

9-18 

5-19 

10-2 

Abundant. 

Abundant. 

1887. 

G.G.W. 

4-28 


1892. 

A.B.U. 
E.  M.  K. 

5-9 

5-14 

5-15 


1903. 


W.L.  M. 

4-29 
4-30 


Hare. 
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213.     [  769b  ]     HylocicUa  guUdta  pcdlddi  (Cab. ) .    HertAit  Thmgh. 

Common  migrant  Maroli  2S  to  May  3.  Octofeei-  3  to  November  21. 
The  extreme  dates  tnark  the  Ihnlts  of  Its  stay  in  the  State,  unless  it  has 
recently  been  fonnd  to  fitter  In  the  lower  Wabash  Valley. 

The  most  common  of  the  Thrushes  in  the  migratory  season.  Foimd  in 
second-growth  and  otwn  woods. 

The  majority  left  April  25,  1886  (C.  H.  B.). 


MIOBATION   BECORD. 


Year 

1885. 

18j!5. 

1886. 

1887. 

1892. 

1893. 

i 

Obsorver 

C.  H.  B. 

3-31 
4-1 
4-19 
4-28 
Common. 

C.  H.  B. 

10-3 
10-4 
10-10 
10-26 
Common. 

W.S.B. 

4-17 

G.  G.  w.     ?-5!-,?- 

E.  M.  K. 

First  8fen 

4-12 

A.  JJ.  U. 

4-2 
4-9 

4-ltf 

Next  seen  

4-27 

Common 

Last  soon 

4-23 
Common. 

AbundftDce 

Com  ID  on. 

Year. 


1900. 


1901. 


1902. 


1903. 


Observer N.  B.  M. 

Fir."<t  seen  4-9 

Next  seen 

Common I 

Last  teen ' 

Abundance Not  common 


C.  H.  E. 
4-29 


W.L.M. 
3-23 
3-25 


.!       3-27 
.1  Common. 


W.L.M. 
4-6 

4-7 

4-12 

5-3 

Common. 


1903. 


W.  L.  M. 


11-21 
Common. 


214.     [761]     iWmtZa  mrgrrafona  (Linn).     American  Robin.*    Fig.  80. 

Resident:  abundant  in  all  seasons  except  winter  when  it  is  generally 
rather  rare.  However,  on  January  30,  1893,  a  winter  day,  800  Robins 
were  seen  by  E.  M.  Kindle.  This  was  probably  a  band  of  migrants,  and 
its  occurrence  then  was  not  unusual.  They  become  common  from  the 
middle  of  February  to  the  middle  of  March.  Some  wiuters  they  are 
entirely  absent— that  of  1900-01  for  instance.  They  have  been  observed  In 
flocks  here  as  late  as  April  13,  1903.    There  is  generally  a  period  in  fall 
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when  Robins  are  scarce,  followed  by  a  period  of  abundance  before  the 
numbers  dwindle  down  to  the  usual  winter  representation.  This  is 
caused  in  all  probability  by  the  summer  residents  of  more  northern 
regions,  halting  here  in  what  to  them  is  a  mild  climate,  after  our  own 
summer  birds  have  departed.  A  similar  movement  is  noticeable  among 
the  Bluebirds.  The  condition  of  mid-autumn  abundance  occurred  Octo- 
ber 22,  1902.  Three  days  later  these  birds  became  rarer  and  flocks  were 
seen  migrating  at  a  considerable  elevation  by  day. 

Singing  began  very  early  In  1903.  One  was  heard  singing  his  spring 
song,  very  low  as  if  in  rehearsal,  January  16,  and  one  burst  out  in 
full  song  January  20.  The  next  song  was  heard  February  24.  In  other 
years  I  have  heard  an  imperfect  song  as  early  as  February  23,  and 
the  complete  song  March  4,  1902.  They  continue  their  songs  till  late 
In  the  year.  Perfect  songs  are  heard  in  August,  and  on  September 
1,  1902,  a  Robin  was  heard  singing  with  all  the  vigor  if  not  the  per- 
fection of  spring.  Songs,  perhaps  slightly  imperfect,  out  not  very 
noticeably  so,  have  been  heard  as  late  as  October  26,  1902. 

They  hav^  been  observed  mated  by  February  26,  1903.  The  first 
uest  has  been  completed  as  early  as  March  21,  1903  (P.  J.  H.).  Very 
little  mud  was  used  in  the  construction  of  this  nest.  That  this  was 
early  in  the  season  as  well  as  in  the  calendar  may  be  judged  by  the 
fact  that  an  inch  of  snow  fell  shortly  afterwards.  The  first  egg  was 
found  March  29,  1903.  It  was  in  a  nest  in  a  beech  tree.  The  nest 
was  within  ten  feet  of  a  window  in  Science  Hall  (C.  G.  L.).  A  full 
set  was  not  found  until  April  8,  but  on  April  26  two  half-grown  young, 
not  accompanied  by  their  parents,  were  observed.  On  May  3  two  young 
nearly  full  grown  were  seen.  Twenty-four  days  (April  23  to  May  17) 
elapsed  between  the  laying  of  the  third  egg  and  the  flight  of  the  young 
in  a  nest  watched  in  1892  (G.  Hitze). 

One  was  noticed  before  daybreak  on  March  26,  1903,  sitting  on  the 
ground  and  singing  vigorously.  It  was  observed  in  the  same  place 
the  next  morning. 

When  the  country  is  snowbound  Robins  resort  to  peculiar  methods 
to  obtain  a  livelihood;  one  was  seen  wading  about  in  a  shallow  spring- 
fed  stream,  feeding  in  the  manner  of  a  Sandpiper,  February  9,  1902. 
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ICIOBATION   RECORD. 


Year 

1883. 

1884. 

1885. 

1886. 

1887. 

18B1 

Observer 

First  seen 

B.W.E. 
2-10 
2-13 
2-18 

O.H.E. 

2-9 

C.  H.  B. 
2-14 
3-3 
3-7 

B.W.B. 
G.G.W. 

2-18 
2-20 
2-23 

G.G.W. 
1-16 
1-17 
2-7 

B.M.K. 
2-1 

Next  seen 

2-6 

Common 

2-6 

Last  8e#n    

Abnndance    

Abundant. 

Abundant. 

Common. 

CoininoB. 

Year 

1803. 

1809. 

1900. 

1901. 

1902. 

190S. 

Observer 

First  seen 

E.  M.  K. 

1-28 
1-29 
2-13 

N.  B.  M. 
2-12 
2-19 
3-16 

N.  B.  M. 

2-20 

3-3 

3-9 

2-19 
2-27 
^.3 

W.  L.  M. 

W.L.M. 

Next  seen 

Common 

3-1 

2-27 

Last  seen 

Abundance  

Common. 

Common. 

Common. 

Common. 

Abundant. 

Abundant. 

215.     [766]     i^ialiasialis  CLinn,),     Bluebird.*    Figs.  31-2. 

Resident;  abundant  in  ah  seasons  except  winter,  moderately  com- 
mon tlien.  Becomes  abundant  before  the  middle  of  March  (February 
22  to  March  IG).  Seen  in  pairs  February  22,  1884  (C.  H.  E.).  All 
records  of  Bluebirds  for  the  winters  1900-01  and  1901-2  were  made  by 
groups  and  show  just  how  the  birds  were  met.  Nearly  all  of  these 
groups  are  twos  or  multiples  of  two,  and  of  them  equal  numbers 
were  male  and  female.  This  is  pretty  good  evidence  that  many  Blue- 
birds remain  paired  throughout  the  year.  However,  some  of  the  sum- 
mer residents  mate  here,  and  they  were  seen  mating  March  1,  1903. 
Two  males  were  singing  madly  and  flying  excitedly  about  a  female, 
the  principal  characteristic  of  whose  attitude  seemed  to  be  utter  indif- 
ference to  both  of  her  suitors. 

Singing  February  10,  1003.  The  first  nest  was  finished  March  15, 
1903:  it  was  in  a  fencepost  which  had  rotted  In  two  just  above  the 
ground  and  which  swayed  on  its  supporting  wires,  with  every  wind. 
A  nest  with  three  eggs  was  found  March  22;  and  one  with  four  eggs 
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April  2.  On  April  4  a  nest  and  six  eggs  were  found  in  an  old  Wood- 
pecker's hole  (C.  G.  L.).  On  April  27,  four  young  Bluebirds  3-4  days  old 
were  found  and  on  the  29th  seven  young,  fully  feathered  and  about 
four  inches  long,  were  seen  flying  about  freely  with  their  parents. 

On  November  30,  1902.  Bluebirds  were  acting  as  Phoebes  are  often 
seen  to  do;  they  used  a  perch  near  the  ground  from  which  they  sud- 
denly flew  down,  picked  up  an  insect  or  other  morsel  of  food,  always 
returning  to  the  same  perch. 

MIGBATION    IlECORD. 


Year 

1883. 

1884. 

1885. 

1886. 

1887. 

Observer 

Fir«t  seen 

B.  W.  E. 
1-12 

C.H.E. 
2-2 
2-9 
2-22 

C.H.B. 

B.W.B. 
2-20 
2-21 
2-22 

B.  W.  B. 
1-1 

Next  seen 

1-3 

Common 

2-28 

Abundance  

Abandant. 

Common- 

Common. 

Year . 


1892. 


Obferver A.  B.  W. 

Firttseen I       1-28 

Nextj»een !       2-6 

I 

Common ' 

I 

Last  8een ' 


1900. 


1901. 


1902. 


1903. 


N.B.  M.      W.L,  M.      W.L.  M.      W.  L.  M. 

2-19       I       2-10         

2-22  2-17  

3-2         ■        3-16 


3-8 


AbandKiice '  Common. 


Rare.        (^ommon.  'Abundant.  Abundant. 

1 
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SUPPLEMENTAL  LIST. 

1.  [51]     Larus  argerUatus  (BrCoiu).     Herring  Gull. 

Very  probably  seen  by  J.  J.  Batchelor,  April,  1902.  See  note  under 
L.  Philadelphia  in  main  list. 

2.  [208]     Rallus  elegam  And.    King  Rail. 

Rare  migrant  In  Brown  County  (B.  M.  K.  '94).  Will  probably 
be  found  to  have  the  same  rank  In  avifauna  of  this  county. 

3.  [226]     Htmantopus  incxicanus  (MfilL).     Black-necked  Stilt. 

C.  H.  Bollmann  gives  a  queried  record  for  Monroe  County  iu  bis 
list  of  1886.  and  ranks  it  as  rare.  It  has  not  otherwise  been  recordeil 
In  the  State. 

4.  [305]     Tympanuchus  americanus  {Reich.).     Prairie  Hen. 

Given  in  C.  H.  Bollmann's  list  of  1886  as  one  of  the  bhxis  whicn 
had  to  his  knowledge  been  found  in  the  county  but  which  had  disajh 
peared. 

5.  [310]     Meleagris  gallopavo  mern'ami  Nelson.     Wild  Turkey. 

A  rare  resident  as  late  as  1886  (C.  H.  B.),  when  a  few  were  seen 
each  year  (W.  S.  B.).  In  1887  B.  W.  Evermann  said  that  although 
he  had  not  observed  It,  it  was  still  occasionally  taken.  In  1894  E.  H 
Kindle  wrote  that  it  was  almost  if  not  entirely  extinct  in  Brown 
County.  The  Wild  Turkey  is  without  doubt  entirely  extinct  in  this 
county. 

6.  [315]     Ei'topUtes  migraiori fin  {liinn.).     Passenger  Pigeon. 

A  rare  migrant  In  1886  (O.  H.  B.).  B.  W.  Evermann  in  1887  classed 
it  as  formerly  abundant  but  then  rare.  The  last  date  at  hand  for 
this  county  is  April  18,  1885,  when  ten  were  seen  by  C.  H.  Bollmann. 
It  has  been  observed  since  that  time  iu  Brown  County— March  7,  18^ 
(E.  M.   K.);  60  were  seen  April  12,  1895  (V.  H.  B.). 

7.  [382]     Conurtis  carol itwims  (Jjinn.).     Carolina  Paroquet. 

Given  the  same  position  by  C.  H.  Bollmann  In  his  list  of  1886  as 
the  Prairie  Hen.  (See  above.)  ''Judge  A.  L.  Roach  of  Indianapolis 
says  Parakeets  were  common  In  Monroe  County  In  1828  when  his  father's 
family  moved  there.  The  family  came  from  western  Tennessee,  where  the 
bird  was  abundant  and   well   known.     He  says  they  were  still  there 
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In  1836.  ♦  ♦  ♦  B.  W.  Evermann  learned  from  the  late  Louis  BoU- 
mann  that  they  were  there  In  1831.  ♦  ♦  ♦  W.  B.  Seward  of  Bloom- 
ingtou  said  that  these  birds  were  well  known  to  him  from  1840-1850 
and  were  in  many  places  common"  (A.  W.  Butler  In  "The  Auk,"  Vol. 
IX,  pp.  49-56).  "Mr.  W.  B.  Seward  informs  me  of  obtaining  some 
Ave,  he  thinks,  young  Paroquets  from  a  farmer's  boy  in  Owen 
County  (adjoining  Monroe)  in  1845.  His  impression  is  they  were  taken 
from  the  inside  of  a  hollow  tree,  on  the  borders  of  White  River.  This 
is  the  farthest  north  we  have  any  account  of  their  nesting"  (Butler, 
Birds  of  Indiana,  1897).  In  Brown  County  it  was  formerly  abundant 
along  Bean  Blossom  Creek  (E.  M.  K.). 

8.  [392]     OampephUus  principalis  (Ltiim.).     Ivory-billed  Woodpecker. 
"Formerly  common,  now  rare"  (B.  W.  E.  *87).     Recorded  by  C.  H. 

It  was  formerly  found  in  Monroe  County"  (Butler). 

9.  [486]     Corvus  conix  mnudtus  iWagl.).    American  Raven. 

•'Formerly  common,  now  rare"  (B.  W.  E.  '87).  Recorded  by  C.  H. 
Bollmann  ('86)  along  with  the  Prairie  Hen  and  Parakeet  as  one  of  the 
birds  which  had  formerly  been  found  in  the  county,  but  which  was 
then  extinct. 


ADDENDA. 

30.5.     [212.]     Rallus  inrginianuv  (Linn.).     Virginia  Rail. 

Uncommon  migrant.    Several  were  seen  and  one  killed  with  a  club  in  a 
yard  in  town,  April  22,  1904. 
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No.  1.    Xcst  and  etf^s  of  Little  (Jreen  Heron  in  an  apple  tree. 


No.  2.    Same  nest,  witli  four  ycmnjr  and  two  effffs  yet  unhatched. 
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No.  3.    Four  young:  of  Little  Green  Heron  posinf?  for  the  camera. 


No.  4.    Cut  of  two  younir  Herons,  Bhowinsr  the  tenacity  with  which  they  cling:  to  a  stick. 
12— A.  OF  8ci«NCE,  *04. 
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No.  5.    Two  youngr  Little  Green  Herons  poginfT' 


No.  6.    Nest  of  KilUieer  on  ground. 
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Xo.  7.    Nt  8t  and  pggs  of  Dove  on  rail  fence.     Nest  is  Himply  a  Klig^tit  a<l<lition  to  old 
nest  of  some  other  bird. 


No.  8.    Kggn  of  Dove  on  i^round.    No  noht  whatever. 
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No.  11.    Neat  and  three  eggn  of  Blaek-hilled  Cuckoo. 


No.  12.     Nest  and  six  egfcn  of  Downy  Woodpecker  in  fence  post. 
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No.  14.    Nent  and  eggH  ot  KinifDira  m  appie  iree. 
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No.  15.    Ne«t  and  nix  eggs  of  Phcebe  on  stone  abutment  of  a  bridge. 


No.  16.    Nest  and  tlve  aggn  of  Jaybird  in  apple  tree. 
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No.  17.    Nest  of  Meadowlark.  opeiH'4t  souieviuui  u»  suov\  e*:^s. 


No.  18.    Nest  and  three  eifgs  of  Oiippini?  Sparrow,  with  one  Cowbird  egg,  placed  in  a  pemr 

tree. 
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No.  19.    Nest  and  three  eggn  of  Field  Sparrow. 


No.  20.    Nest  and  four  egg»  of  Sonjr  Sparrow. 
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No.  21.    Nest  and  ejrjr**  of  Chewink.    Two  of  the  eggA  <lo  not  show  on  account  of  po««ition 

of  camera. 


No.  22.    Nest  and  three  egifs  of  Cardinal  in  cedar  tree. 
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No.  2J.    Ne«t  and  three  eggn  of  Blue-heacled  Vireo,  with  Cowbird  tgg. 


No.  24.    Nest  and  one  egrg  of  White-eyed  Vireo,  with  two  Cowbird  eirsrs. 
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No.  25.    Nest  and  four  egen  of  Brown  Thrasher. 


No.  2fi.    NeHt  and  four  ejfKH  of  Hr<>wn  Thrasher  on  erouud. 


Digitized  by  VjOOQIC 


No.  27.    Ne«t  and  four  eirsrs  of  Bhie-firray  <*natoatcher  in  elm  tree. 


No.  28.    Side  view  of  nest  of  Blue-irray  Gnateat<»her. 
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No.  29.    Nest  and  six  eggn  of  House  Wren  in  sack  han^inir  on  fence.    Hole  in  sack  was 

enlarjfed  to  show  nest. 
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No.- 30.    Nest  and  egg»  or  K<»bin  on  rail  fence.    Only  one  egg  shows  on  aceonnt  of  posftion  | 

of  camera. 


No.  31.    NpKt  and  five  egrirs  of  Bluel)ird. 


No.  32.    Younsr  of  Bluebird. 
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American  Bittern,  25. 
American  Coot,  34. 
American  Crossbill,  108. 
American  Eerret,  28. 
American  Uolden-eye,  19. 
American  Goldfinch,  111. 
American  Goshawk,  55. 
American  Long-eared  Owl,  65. 
American  Merganser,  89. 
American  Osprey,  64. 
American  Pipit,  191. 
American  Redstart,  190. 
American  Robin,  214. 
American  Roagb-Iegged  Hawk,  59. 
American  Scaup  Duck,  17. 
American  Sparrow  Hawk,  63. 
American  Woodcock,  35. 

Bachman's  Sparrow,  127. 

Bald  Eagle,  61. 

Baltimore  Oriole,  103. 

Bank  Swallow,  143. 

Bam  Swallow,  141. 

Barred  Owl.  67. 

Bartramian  Sandpiper,  43. 

Bay-breasted  Warbler,  170. 

Belted  Kingfisher,  74. 

Bewick's  Wren,  196. 

Bittern,  American,  25. 

Bittern,  Least,  26. 

Black  and  White  Warbler,  154. 

Black-billed  Cackoo,  73. 

Blackbird,  Red-winged,  100. 

Blackbird,  Rnsty,  104. 

Blackbnrnian  Warbler,  172. 

Blackpoll  Warbler,  171. 

Black-throated  Blae  Warbler,  165. 

Black-throated  Green  Warbler,  174. 

Black  Vultnre.  50. 

Blaebird,215. 

Blae  Goose,  23. 

Bine-gray  Gnatcatcher,  208. 

Blae-headed  Vireo,  152. 

Blae  Jay,  96. 

Bloe-winged  Warbler,  157. 

Bobolink,  98. 

Bob-white/46. 

Bonaparte's  Gull,  4. 


Broad-winged  Hawk,  58. 
Bronzed  Grackle,  105. 
Brown  Creeper,  200. 
Brown  Thrasher,  194. 
Buffle-head,  20. 
Bunting,  Indigo,  135. 

Canada  Goose.  24. 
Canadian  Warbler,  189. 
Canvas-back,  16. 
Cape  May  Warbler,  163. 
Carolina  Chickadee,  205. 
Carolina  Wren,  195. 
Catbird,  193. 
Cedar  Wazwing,  145. 
Cerulean  Warbler,  168. 
Chat,  Yellow-breasted,  186. 
Chestnut-sided  Warbler,  169. 
Chickadee,  204. 
Chickadee  Carolina,  205. 
Chimney  Swift,  84. 
Chipping  Sparrow,  124. 
Cliff"  Swallow,  140. 
Common  Crow,  97. 
Common  Tern,  6. 
Conneoticut  Warbler,  183. 
Cooper's  Hawk,  54. 
Coot,  American ,  34. 
Cormorant,  Double-crested,  7. 
Cowbird,99. 
Crane,  Whooping,  30. 
Creeper,  Brown,  200. 
Crested  Flycatcher,  87. 
Crossbill,  American,  108. 
Crossbill,  White-winged,  109. 
Crow,  Common,  97. 
Cuckoo,  Black-billed,  73. 
Cuckoo,  Tellow-billed,  72. 

Dickcissel,  136. 
Double-crested  Cormorant,  7.. 
Dove,  Mourning,  48. 
Downy  Woodpecker.  76. 
Duck,  American  Scaup,  17. 
Duck,  Lesser  Scaup,  18. 
Duck,  Ruddy,  22. 
Duck,  Wood,  14. 
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Eaffle,  Bald,  61. 
Eagle,  Golden,  60. 
Egret,  American,  28. 
European  Sparrow,  116. 
Evening  Grosbeak,  106. 

Field  Sparrow,  125. 
Finch,  Purple,  107. 
Fliclser,  Northern,  81. 
Florida  Gallinule,  83. 
Flycatcher,  Crested,  87. 

Green-crested,  92. 

Least,  94. 

Olive-sided,  89. 

Traill's,  93. 

Yellow-bellied,  91. 
Forster's  Tern,  5. 
Fox  Sparrow,  131. 

Gallinule,  Florida,  33. 
Gnatoatcher,  208. 
Goose,  Blue,  23. 
Goose,  Canada,  24. 
Green-crested  Flycatcher, 92. 
Golden-crowned  Kinglet, ^06. 
Golden  Eagle,  60. 
Golden-eye,  American,  19. 
Golden-winged  Warbler,  158. 
Goldfinch,  American,  111. 
Goshawk.  American,  55. 
Grackle,  Bronzed,  105. 
Grasshopper  Sparrow,  118. 
Gray-cheeked  Thrush,  211. 
Great  Blue  Heron,  27. 
Great  Horned  Owl, 70. 
Greater  Yellow-legs,  40. 
Grebe,  Horned,  1. 
Grebe,  Pied-billed,  2. 
Green  Heron,  29. 
Green-winged  Teal,  11. 
Grinners  Water  Thrush,  180. 
Grosbeak,  Evening,  106. 
Grosbeak,  Rose-breasted,  134. 
Grouse,  RuflFed,  47. 
Gull,  Bonaparte's,  4. 

Hairy  Woodpecker,  75. 

Hawk,  American  Rough-legged,  59. 

American  Sparrow,  63. 

Broad-wiuged,  58. 

Cooper's,  54. 

Marsh,  52. 

Night.  83. 

Pigeon,  62. 

Red-shouldered,  57. 

Red-tailed,  56 

Sharp-shinned,  53. 


Henslow'i  Sparrow,  119. 

Heron,  Great  Blue,  27. 

Heron,  Green,  29. 

Hermit  Thrash,  213. 

Hooded  Merganser,  9. 

Hooded  Warbler,  187. 

Horned  Grebe,  1. 

Horned,  Lark,  95. 

House  WroD,  197. 

Hummingbird,  Roby- throated,  85. 

Indigo  Buntinct  135. 

Jay.  Blue,  96. 

Junco,  Slate-colored,  126. 

Kentucky  Warbler.  182. 
Killdeer,  45. 
Kingbird,  86. 
Kingfisher,  Belted,  74. 
Kinglet,  Golden-crowned.  206. 

Ruby-crowned,  207. 
Kite,  Swallow-tailed,  51. 

Lapland  Longipur,  114. 
Lark,  Meadow,  101. 
Lark,  Prairie  Horned,  95. 
Lark  Sparrow,  120. 
Least  Bittern,  26. 
Least  Flycatcher,  94. 
Least  Sandpiper,  38. 
Lesser  Scaup  Duck,  18. 
Lincoln's  Sparmw,  129. 
Loggerhead  Shrike,  147. 
Long-billed  Wren,  199. 
Longspur,  Lapland,  114. 
Loun,3. 
Louisiana  Water  Thrash,  181. 

Magnolia  Warbler,  167. 
Mallard,  10. 
Marsh  Hawk,  52. 
Martin,  Purple,  139. 
Maryland  Yellow  Throat.  U5. 
Meadowlark.lOl. 
Merganser,  American,  89. 
Merganser,  Hooded,  9. 
Mockingbird,  192. 
Mourning  Dove,  48. 
Mourning  Warbler,  184. 
•  Myrtle  Warbler,  166. 

Nashville  Warbler.  159. 
Night  Hawk,  83. 
Northern  Flicker,  81. 
Northern  Parula  Warbler,  162. 
Northern  Pileated  Woodpecker,  78. 
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Northern  Shrike,  146. 
Nothatch,  Red-breasted,  202. 
Nothatoh,  White-breasted,  201. 

Olire  backed  Thrush,  212. 

Oiire-sided  Flycatcher,  89. 

Oraogo-crowned  Warbler,  160. 

Orchard  Oriole,  102. 

Oriole,  Baltimore.  103. 

Oriule.  Orchard,  102. 

Owl,  American  Lone  eared,  65. 

Barred,  67. 

Great  Horned,  70. 

Saw-whet,  68. 

Screech,  69. 

Short-eared,  66. 

Snowy.  71. 
OTcn-bird,  178. 

Palm  Warbler.  176. 
Pectoral  Sandpiper,  37. 
Pewee.  Wood,  90. 
Philadelphia  Vireo,  149. 
Phoebe,  88. 
Pied-billed  Grebe,  2. 
Pigeon  Hawk, 62. 
Pileated  Woodpecker.  78. 
Pine  Siskin,  112. 
Pine  Warbler,  175. 
Pintoil,  13. 
Pipit,  American,  191. 
Prairie  Horned  Lark,  95. 
Prairie  Warbler,  177. 
Prothonotary  Warbler,  155. 
Purple  Finch,  107. 
Purple  Martin,  139. 

Rail,  Yellow,  32. 

Redbird,  133. 

Red-bellied  Woodpecker,  80. 

Red-breasted  Nuthatch, 207. 

Red-eyed  Vireo,  148. 

Redhead, 15. 

Red-headed  Woodpecker,  79. 

Redpoll,  110. 

Red-shouldered  Hawk,  57. 

RedvUrt,  American,  180. 

Red-Uiled  Hawk,  56. 

Red- winged  Blackbird,  100. 

Robin,  American, 214. 

Rose-breasted  Grosbeak,  134. 

Rough-winged  Swallow,  141. 

Ruby-crowned  Kinglet,  207. 

Ruby-throated  Hnmmingbird,  85. 

Ruddy  Duck,  22. 

Ruffed  Grouse,  4:*. 

Rusty  Blackbird,  104. 


Sandpiper,  Bartramian,  43. 

Least,  38. 

Pectoral,  37. 

S-  mi  pal  mated,  39. 

Solitory,  42. 

Spotted,  44. 
Savanna  Sparrow,  117. 
Saw-whet  Owl,  68. 
Scarlet  Tanager,  37. 
Scoter,  Surf,  21. 
Screech  Owl,  69. 
Semipalmated  Sandpiper,  c9. 
Sharp-shinned  Hawk,  53. 
Short-eared  Owl,  66. 
Shoveller,  12. 
Shrike,  Loggerhead,  147. 
Shrike,  Northern,  146. 
Siskin.  Pine,  112. 
Slate-colored  Junco,  126. 
Snipe,  Wilson's,  36. 
Snowfiake,  113. 
Snowy  Owl,  71. 
-Solitary  Sandpiper,  42. 
Song  Sparrow,  128. 
Sora,  31. 
Sparrow,  Bachman'a,  127. 

Chipping,  124. 

European,  116. 

Field,  125. 

Fox,  131. 

Grasshopper,  118. 

Hen8low'8,119. 

Lark,  120. 

Lincoln's,  129. 

Savanna,  117. 

Song,  128. 

Swamp,  130. 

Tree,  123. 

Vesper,  115. 

White-throated,  122. 

Sparrow  Hawk,  63. 
Summer  Tanager,  138. 
Swallow,  Barn,  141. 

Bank,  143. 

Cliff,  140. 

Rough- win  god,  144. 

Tree,  142. 
Swamp  Sparrow,  130. 
Spotted  Sandpiper,  44. 
Surf  Scoter,  21. 
Swallow-tailed  Kite,  51. 
Swift,  Chimney,  81. 
Sycamore  Warbler,  173. 

Tanager,  Scarlet,  137. 
Tanager,  Summer,  1^. 
Teal,  Green-winged,  11. 
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Tenneipee  Warbler,  161. 
Tern,  Common,  6. 
Tern,  Forster '8,5. 
Thrasher,  Brown,  194. 
Thrush,  Oray-oheeked,  211. 

Hermit,  213. 

OIive-baoked,212. 

Wilson's,  210. 

Wood,  2i  9. 
Titmouse-,  Tufted,  203. 
Towhee,  132. 
Traill's  Flyoatoher,  93. 
Tree  Sparrow,  123. 
Tufted  Titmouse,  203. 
Turkey  Vulture,  49. 

Vesper  Sparrow,  115. 
Vireo,  Blue-headed,  152. 

Philadelphia,  149. 

Red-eyed,  148. 

Warbling,  150. 

White-eyed,  153. 

Yellow-throated,  151. 
Vulture,  Black,  50. 
Vulture,  Turkey,  49. 

Warbler- 
.    Bay-breasted,  170. 
Blaok  and  White,  154. 
BlBckburnian,172. 
Blackpoll,171. 
Black-throated  Blue,  165. 
Black-throated  Green,  174. 
Blue-winged,  157. 
Canadian,  189. 
Capo  May,  163. 
Cerulean,  168. 
Chestnut-sided,  169. 
Connecticut,  183. 
Golden-winged,  158. 
Hooded,  187. 
Kentucky,  182. 
Magnolia,  167. 
Mourning,  184. 
Myrtle,  166. 
Nashville,  159. 
Northern  Parula,  162. 
Orange-crowned,  160. 
Palm,  176. 


Pine,  175. 

Prairie.  177. 

Prothonotary,  155. 

Sycamore,  173. 

Tennessee,  161. 

Wilson's,  188. 

Worm-eating,  156. 

Tellow.  164. 
Warbling  Vireo,  150. 
Water  Thrush,  179. 
Waxwing,  Cedar,  145. 
White-breasted  Nuthatch,  201. 
White-crowned  Sparrow,  121. 
White-eyed  Vireo,  153. 
White-winged  Crossbill,  109. 
White-throated  Sparrow,  122. 
Whooping  Crane,  30. 
Wilson's  Snipe.  36. 
Wilson's  Thrush,  210. 
Wilson's  Warbler,  188. 
Winter  Wren,  198. 
Whip-poor-will,  82. 
Woodcock,  American,  35. 
Wood  Duck,  14. 
Wood  Pe wee,  90. 
Woodpecker,  Downy,  76. 

Hairy,  75. 

Northern  Pileated,  78. 

Red-bellied,  80. 

Red-headed,  79. 

Yellow-bellied,  77. 
Wood  Thrush,  209. 
Wren- 
Bewick's,  196. 

Carolina,  195. 

House,  197. 

Long-billed,  199. 

Winter,198. 

Yellow-bellied  Flycatcher,  91. 
Yellow-bellied  Woodpecker,  77. 
Yellow-billed  Cuckoo,  72. 
Yellow-breasted  Chat,  186. 
Yellow-legs,  Greater, 40. 
Yellow-legs,  41. 
Yellow  Rail,  32. 
Yellow-throated  Vireo,  151. 
Yellow  Warbler,  164. 
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Electromagnetic  Induction  in  Conductors  of  Different 
Materials  and  in  Electrolytes. 


Arthur  L.  Foley  and  Chester  A.  Evans. 


This  investigation  was  undertalien  for  the  purpose  of  determining 
whether  or  not  the  character  of  a  conductor  has  any  effect  upon  the 
electro-motive  force  generated  in  it  when  it  Is  made  to  cut  magnetic  lines 
of  force. 

Is  tlie  e.  m.  f.  generated  in  a  copper  wire  of  given  length  exactly  equal 
to  the  e.  m.  f.  generated  in  a  silver  wire  of  the  same  length  when  both 
cut  lines  of  force  at  the  same  rate?  And  is  this  e.  m.  f.  equal  to  that 
generated  in  a  nonconducting  tube  of  length  1,  filled  with  an  electrolyte, 
when  the  electrolyte  is  made  to  cut  lines  of  force  at  the  above  rate? 
Electrolytic  conduction  and  metallic  conduction  appear  to  be  very  dif- 
ferent processes,  why  then  should  one  expect  metals  and  electrolytes 
to  give  identical  results  from  electromagnetic  induction? 

It  is  evident  that  many  difficulties  and  sources  of  error  will  be 
avoided  if  the  two  conductors  to  be  tested  can  l)e  placed  together  and 
made  to  cut  the  same  field  in  such  a  manner  that  the  resultant  e.  m.  f. 
generated  is  zero,  provided  that  electromagnetic  induction  is  independent 
of  the  substance  of  the  conductor.  Also,  the  direction  of  the  e.  m.  f. 
must  be  constant  if  a  sensitive  galvanometer  is  to  be  used  to  detect  It. 


Fig.  1. 

Let  M  (Fig.  1)  be  a  cylindrical  magnet  mounted  to  revolve  about  its 
axis,  and  let  w  and  w*  be  wires  In  contact  respectively  with  the  middle  of 
the  magnet  and  the  center  of  the  end,  and  connected,  as  shown,  to  a  gal- 
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vanometer,  G.  Suppose  the  magnet  to  be  revolved  at  a  high  sjieed.  Few 
lines  of  force  cut  w\  as  it  is  parallel  with  the  axis  of  the  magnet.  \V 
is  cut  by  the  lines  passing  from  pole  to  pole  and  if  the  pole  strength  is 
sufficiently  great  and  the  magnet  is  revoived  rapidly,  the  galvanometer 
will  indicate  a  current— and  therefore  an  induced  e.  m.  f.  If  w  and  w* 
are  led  from  the  magnet  as  in  Fig  2,  it  is  evident  that  the  resultant  e. 
m.  f.  generated  is  zero,  since  that  generated  in  w  opposes  that  generated 
in  w\  But  suppose  that  w  is  of  one  metal  and  w*  of  another,  if  the 
e.  m.  f.  generated  in  each  is  not  the  same,  the  galvanometer,  if  sufficiently 
sensitive,  will  indicate  a  cun*ent.  The  wire  w*  may  be  replaced  with  a 
tube  containing  an  electrolyte  and  the  electromagnetic  induction  in  the 
electrolyte  measured.  To  increase  the  sensitiveness  of  the  apparatus 
there  may  be  a  number  of  w*s  and  w''s  connected  as  shown  in  Fig.  3. 
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Fig.  3. 
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Although  considerable  work  has  been  done,  It  has  been  entirely  of  a 
preliminary  character.  With  a  magnet  of  pole-strength  415,  making  4,000 
revolutions  per  minute,  with  100  copper  wires  (w)  and  100  German  silver 
wires  (w^),  the  junior  author  of  tlds  paper  found  that  no  current  was- 
indicated  by  a  galvanometer  whose  constant  was  l.lyJO-".  The  magnet 
was  rotated  by  an  electric  motor  and  the  galvanometer  was  placed  on  a 
pier  in  an  adjoining  room  some  thirty  feet  distant.  Work  with  electro- 
lytes is  now  in  progress. 

The  senior  author  is  arranging  to  make  the  apparatus  more  sensitive 
by  using  an  electromagnetic  field  and  a  more  delicate  galvanometer. 
Results  will  be  given  in  a  future  paper. 
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Intbrfbkbnob  Fringes  About  the  Path  of  an  Electric 

Discharge. 


Arthur  L.  Foley  and  J.  H.  Hasbman. 


Some  ten  years  ago  the  senior  author  of  this  paper,  while  photo- 
graphing interference  fringes  under  various  conditions,  noticed  tliat 
fringes  were  produced  about  the  path  of  an  electric  discharge.  Owing  to 
the  press  of  other  work  further  investigation  of  the  subject  was  poBt- 
poned.  A  few  weeks  since  the  subject  was  revived  and  arrangements 
were  made  to  continue  the  investigation. 

The  apparatus  consists  of  two  rectangular  wood  boxes  about  twelve 
feet  long,  the  larger  box  about  eight  inches  square,  the  smaller  one  about 
six  inches  square  and  arranged  to  telescope  in  the  larger  box.  Thus  the 
total  length  of  the  box  can  be  made  anything  from  twelve  to  twenty-four 
feet.  The  boxes  were  painted  dead  black  on  the  inside.  The  far  end  of 
the  larger  box  is  provided  with  a  sort  of  camera  attachment  and  plate 
holder.  The  far  end  of  the  smaller  box  is  light  tight,  except  for  a 
metal  disc,  which  has  several  apertures  bored  through  it,  the  aper 
tures  varying  in  diameter  from  .01  cm.  to  .5  cm.  By  rotating  the  disc 
any  desired  aperture  can  be  brought  into  position  at  the  center  of  the 
end  of  the  box.  The  aperture  was  illuminated  by  the  blue  end  of  tlie 
spectrum  of  an  electric  arc.  A  piece  of  ground  glass  was  placed  against 
the  outside  of  the  metal  disc  to  insure  the  spreading  out  of  the  light  pass- 
ing through  the  aperture. 

The  needle  iK)ints  were  placed  near  the  center  of  the  box,  which  was 
made  about  twenty  feet  long.  The  points  were  charged  by  connecting 
them  to  the  knobs  of  a  ten-inch  plate  induction  machine  driven  by  an 
electric  motor. 

Interference  fringes  were  produced  whether  the  discharge  was  visible 
or  invisible,  continuous  or  intermittent,  and  whether  between  points  or 
small  spheres.  On  some  of  the  plates  taken  with  the  needle  points  1  cm. 
apart  and  with  an  invisible  discharge  three  dark  bands  can  be  seen  on 
either  side  of  the  dark  central  band  connecting  the  two  points. 

Sufficient  work  has  not  been  done  to  warrant  an  attempt  at  an  es 
planatlou  of  the  results  obtained,  therefore  further  results  will  be  reserved 
until  others  have  been  obtained  that  may  throw  some  light  on  the  subject. 
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CuscuTA  Americana  L. 


Stanley  Coulter. 


In  a  study  of  the  genus  Cuscuta  a  peculiar  situation  In  regard  to 
Cnscuta  Americana  L.  arose,  which  may  prove  of  interest.  The  history 
of  this  species  seems  evident  The  original  plant  was  collected  by  Sir 
Hans  Sloane  in  Jamaica  and  is  described  in  Hist.  Jamaica,  1707,  vol.  1, 
p.  201.  Gronovius  in  1743  determined  a  specimen  collected  by  John  Clay- 
ton to  be  the  same  as  the  Sloane  plant,  to  which  he  definitely  referred; 
Plantae  Vlrginica,  p.  18:  1743.  Linnaeus,  1753,  in  Sp.  PI.,  vol.  1,  p.  124, 
copies  the  description  of  Gronovius  verbatim  and  gives  the  form  its  bi- 
nomial name.    Linnaeus  refers  specifically  to  PI.  Virg.,  p.  18. 

It  is  clear,  then,  that  Sioane^s  plant  in  the  South  Kensington  Museum 
should  stand  as  the  type  of  Cuscuta  Americana  L.  That  as  a  matter  of 
fact  our  present  Cuscuta  Americana  L.  is  a  very  difl'erent  plant  from  that 
of  Sir  Hans  Sloane  will  perhaps  be  clear  from  the  discussion  which  fol- 
lows. Indeed,  Cuscuta  Americana  L.  as  at  present  understood  seems  to 
have  arisen  without  a  tjrpe  upon  which  to  rest. 

Through  the  courtesy  of  the  authorities  of  the  South  Kensington 
Museum  I  was  enabled  to  study  the  Sloane  plant  somewhat  carefully, 
with  the  following  results: 

Calyx  gamosepalous;  tube  short;  lobes  coriaceous  in  center,  mem- 
branous at  edges;  diverging  at  an  acute  angle;  apex  abruptly  acute;  large 
cells  (plainly  made  out  with  hand  lens)  irregularly  scattered;  membranous 
part  of  lobes,  as  well  as  inner  and  outer  surface  of  petals,  thinly  clothed 
with  velvety  trichomes.  Lobes  of  calyx  one-half  longer  than  the  tube, 
the  tips  meeting  those  of  the  reflexed  lobes  of  the  corolla.  Lobes  rather 
spreading,  at  least  not  closely  appressed  to  tube  of  the  corolla. 

Corolla;  tube  urceolate,  about  2  mm.  long;  lobes  reflexed,  obtuse,  sep- 
arating from  each  other  by  a  narrowly  acute  angle,  about  one-half  as  long 
as  the  tube.  In  many  cases  margins  of  petals  infolded,  which,  however, 
may  be  due  to  Imperfect  drying. 

Stamens  apparently  four,  about  one-haif  as  long  as  lobes  of  the  corolla, 
though  exserted  on  account  of  the    reflexecl  habit  of  the  lobes. 

Styles  as  long  as  tube  of  corolla,  widely  diverging. 

Stigmas  decidedly  globose-capitate. 
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Inflorescence  In  cymose  clusters  of  various  sizes;  peduncles  often 
branched;  pedicels,  which  are  of  ^-arying  length,  bearing  a  single  flower. 
Peduncles  very  generally  stronger  than  the  stems  from  which  they  arise. 
Pedicels  in  the  majority  of  Instances  from  10  to  15  mm.  long.  Sloane's 
note  that  flowers  arise  from  "single  side  of  stalk"  seems  well  talten, 
though  his  added  statement,  "as  others  of  this  lilnd  are,"  needs  modifica- 
tion. 

Stem,  closely  appressed  to  stem  of  host  where  haustoria  are  developed 
and  in  such  places  strengthened  and  roughened.  It  also  presents  a  large 
number  of  free  ends  which  branch  somewhat  freely,  each  branch  being 
subtended  by  an  evident  leaf-scale  from  1  to  3  mm.  long.  The  free 
branches  have  a  twisted  appearance  and  twine  freely  about  each  other. 
The  plant  as  a  whole  is  straw  colored. 

The  abundant  material  permitted  the  dissection  of  the  flowers,  givhig 
the  following  additional  characters: 

Flower  generally  four-parted,  in  this  differing  from  the  majority  of 
American  Cuscutas. 

Anthers  somewhat  sagittate,  filaments  strong. 

Scales  large,  about  one-half  length  of  filament;  united  at  base;  deeply 
cleft  near  top,  less  deeply  at  sides,  intervening  arch  not  fringed. 

Sepals  narrowly  elliptical,  the  acumination  being  really  a  cuspidation. 

Petals  delicate  in  structure  with  but  few  large  cells;  elliptical,  obtnae; 
reflexed  fully  one-third  of  their  length. 

Ovary  lenticular,  rather  sharp-edged.  In  early  anthesis  styles  are 
about  length  of  ovary;  later  they  become  as  long  as  corolla  and  very 
prominent.  The  styles  are  somewhat  thick,  awl-shape,  and  the  globose 
character  of  the  stigma  Is  apparent  from  the  first. 

This  is  Sloane*s  Jamaica  plant  as  I  was  able  to  make  Out  its  char 
acters  after  an  extremely  careful  study. 

The  Linnaean  description  in  Sp.  PI.  (1753),  p.  124,  is  as  follows: 

*'C.  Americana. 

Cuscuta  floribus  pendunculatis. 

Cuscuta  caule  aphyllo  volubili  repente  (Gron.  Fl.  Vlrg.  p.  18). 

Cuscuta  inter  majorem  et  minorem  meaia,  filamentis  longis  et 
floribus  late  super  arbores  et  campos  se  extendens.    Habitat  in  Virginia." 

This  is  a  verbatim  copy  of  Gronovius*  description  of  "Cuscuta  Inter 
majorem  et  minorem  media"  in  Flora  Virglnica,  Pas  Prima,  p.  18.  174S. 
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(Jronovius  in  turn  closely  followed  the  description  of  Sloane  in  bis  Hist. 
Jamaica,  vol.  1,  p.  201  (1707),  t.  128,  f.  3,  his  added  characterizations  being 
of  very  doubtful  value. 

Through  the  courtesies  of  the  officials  of  the  Linnaean  Society  I  was 
able  to  examine  the  Cuscuta?  in  the  Linna^an  collection.  This  collection 
had  evidently  been  examined  by  Dr.  Engelmann  in  his  study  of  the 
sepus  and  his  penciled  annotations  were  upon  the  various  sheets.  Thert 
are  three  sheets,  each  of  which  is  lal>eled  C.  Americana  in  the  well  known 
writini?  of  Linna?u8.  One  of  these  is  evidently  Cuscuta  Gronovii  Willd, 
and  Dr.  En^elmann  fo  regarded  it,  as  is  shown  by  his  annotation.  An- 
other is  probably  Cuscuta  umbellata  H.  B.  K.,  at  least  it  was  so  referred 
by  Dr.  Engelniann,  and  whetlier  the  reference  be  correct  or  not,  the  plant 
is  certainly  not  the  same  as  that  upon  the  other  two  sheets.  It  is  on  the 
plant  upon  the  remaining  sheet  that  Dr.  Engelniann  rests  his  conception 
of  the  Cuscuta  Americana  of  Linn-.ius.  It  miglit  be  a  fair  question,  in 
passing,  as  to  why  either  of  the  other  sheets  miglit  not  have  been  selected 
as  the  basis  of  the  Linna>an  C.  Americana. 

The  plant  upon  the  third  sheet,  then,  is  to  be  taken  as  representing 
the  notion  of  Linnanis  of  the  species  undLV»-  consideration.  The  specimen 
upon  this  sheet  conforms  fairly  to  Engelmann's  description  and  abo  to 
that  of  Cholsy,  1841,  although  it  might  be  said  that  Choisy's  figiu'es  of 
C.  Americana  L.  in  Choisy's  Cuscuta,  Jan.  21,  1841,  No.  51,  p.  18(3  tab.  4, 
f.  4,  could  not  have  been  derived  from  his  description  of  the  species  in  his 
"Cuscuta  enumeratio.*'  The  most  cursory  comparison  of  the  description 
and  drawings  will  make  this  fact  plain. 

The  form  upon  this  sheet,  however,  is  not  the  same  as  Sloane's  plant. 
A  careful  study  and  dissection  of  the  plant  gives  the  following  characters: 

Calyx  5-parted,  polysepalous;  lobes  oval,  acute,  diverging  from  each 
other  at  an  acute  angle,  coriaceous  throughout,  about  as  long  as  calyx 
tube.  The  calyx  is  quite  large,  being  scarcely  exceeded  by  the  corolla. 
No  evidence  of  large  cells,  although  und<?r  hand  lens  the  texture  of  the 
sepal  is  seen  to  be  coarse,  simulating  veining. 

Corolla  5-parted.  Tube  at  first  cylindric,  later  somewhat  urceolatc 
because  of  increase  in  size  of  ovary.  Tube  scarcely  longer  than  calyx. 
Lobes,  oval,  acute,  finally  reflexed  about  one-fourth  length  of  tube;  in 
young  flowers  erect  or  spreading.  Delicaie  in  structure,  no  evidence  of 
large  cells. 

14- A.  OF  SciEKCi.  '04. 


Digitized  byLjOOQlC 


210 

stamens,  scarcely  cxscrttd,  in  the  majority  of  cases  not  at  all.  Fila 
ments  strong,  anthers  not  sagittate. 

Scales  about  one-half  the  length  of  the  petals,  united  at  the  base,  arch 
narrow;  top  of  scale  deeply  fringed,  the  fimbria tious  often  branching; 
sides  of  scales  much  less  deeply  fringed,  arches  not  at  all.  Base  of  scales 
plainly  bilobate,  as  is  often,  thougu  not  always  the  case. 
^  Styles  two,  parallel,  short,  subequal,  scarcely  exserted,  In  the  majority 
of  cases  not  at  all. 

Ovanf  somewhat  globose,  showing  slight  tendency  toward  triangu- 
larity, evidently  due  to  development  of  three  seeds.  Styles  only  alwut 
one-half  the  length  of  ovary;  stigmas  globose-capitate. 

Flomrs  from  2-4  mm.  long  and  nearly  as  broad. 

Inflorescence:  Flowers  gathered  in  clusters  of  various  sizes,  though 
none  of  the  clusters  exceed  8  mm.  in  diameter.  Clusters  contain  from  3-5. 
up  to  10-16  flowers.  Flowering  branches  thickened,  rugose,  often 
branched.  Pedicels  short,  single  flowered,  the  flowers  In  many  cases  seem- 
ing sessile. 

Scale  leaves  small,  sub-triangular,  acute,  membranaceous. 

Stem,  where  closely  appressed  to  host-plant,  strong,  rugose,  dark 
colored,  almost  brown.  Free  stems  slender  smooth,  often  branching. 
Scale  leaves,  more  elongate  and  less  acute  than  those  found  on  flower 
branches,  occur  on  free  portions  of  the  stem. 

The  individual  flowers  have  no  bracts,  although  the  floral  clusters  are 
subtended  by  two  or  more  membranaceous  bracts  from  1-2  mm.  long  and 
perhaps  two-thirds  as  wide. 

It  Is  very  evident  that  the  plant  In  the  Llnnsean  collection  is  far  re- 
moved from  the  Jamaica  plant  of  Sloane  in  the  South  Kensington  Mu- 
seum. 

Grisebach,  in  Fl.  of  British  West  Indies,  London,  1864,  includes  Ameri- 
cana and  makes  direct  reference  to  Sloane,  t.  128,  f.  4,  but  the  description 
shows  that  the  plant  he  so  refers  is  not  that  of  Sloane.  The  following 
characters  (Fl.  Brit.  West  Ind.  (18(>4).  p.  476)  mark  his  plant: 

1.    Pedicels  shorter  than  flowers. 

1.    Calyx  little  exceeded  by  corolla. 

3.  Calyx  lobes  short,  rounde^l. 

4.  Corolla  5-parted,  lol>es  erect, 
f).    Scales  small. 
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That  niucb  confusion  has  resulted  from  this  uocertaiuty  as  to  the  type 
feature  of  Cuscuta  Americana  L.  is  evidenced  by  a  study  of  the  various 
large  herbaria. 

Thus  the  C.  graveolens  H.  U.  K.  (Nov.  Gen.  et  Sp.  3,  p.  122,  1818)  can 
scarcely  be  a  synonym  of  C.  Americana  L.  if  the  description  there  given  is 
at  all  accurate. 

in  the  collections  at  the  Kew  gardens,  21809  and  21810,  Dr.  A.  Glazier, 
Brazil,  chiefly  from  Province  of  Goyaz,  1896,  are  neither  the  C.  Americana 
of  Linnaeus  and  Engelmann,  nor  yet  are  they  Sloane's  plant.  Herb. 
Guatemalens,  59,  Jan.,  1864,  Gust.  Bernoulli,  and  Herb.  Guatemalens, 
1916,  Bernoulli  and  Cairo,  with  Herb.  Mus.  Paris  3:^53,  Region  de  Orizaba. 
M.  Bourgeau,  1805  ±866,  all  mounted  on  same  sheet  and  lal)eled  C.  Ameri- 
cana are  C.  congesta. 

Ex  Plantis  Guatemalensibus,  quas  edldit  John  Donnell  Smith,  No.  855, 
C.  Americana  L.  forma  floribus  majusculis,  Coban,  Dept.  Alta  Verapaz. 
Altitude  4,300  feet,  January,  1886.  Legit  H.  von  Tuerckheim,  is  neither  C. 
Americana  nor  a  variety  of  it;  the  long  slender,  acuminate  corolla  lobes 
evidently  throwing  it  in  quite  a  different  section  of  the  genus. 

Such  a  list  might  be  greatly  extended,  but  enough  has  been  indicated 
to  show  into  what  inextricable  confusion  we  have  come  because  of  this 
absence  of  a  recognized  type  form  for  this  species. 

Personally  I  am  not  attempting  any  decision  in  the  matter;  I  am 
simply  reciting  facts  coming  under  my  observation.  If  Sloane*s  Jamaica 
plant  is  the  type  of  C.  Americana  L.,  then  the  form  in  the  Linnsean  col- 
lections, so  labeled  by  Linnaeus  and  reatfirmed  by  our  last  specialist  In  the 
group  can  not  be  C.  Americana,  for  it  is  not  the  same  plant.  If  the  foriji 
in  the  Linnsean  collection  be  taken  as  the  type,  what  is  the  name  of 
Sloane's  plant?  How,  also  can  it  be  assumed  that  any  other  plant  than 
Sloane's  was  In  mind  In  view  of  the  references  of  Gronovius  and  Linnaeus 
to  it  specifically,  references  continued  as  late  as  1797,  when  In  Linne  Sp. 
PI.  WUldenow,  edn.  IV.,  vol.  1,  page  702,  we  find  at  the  conclusion  of 
the  characterization,  "Habitat  In  Virginige  fructibus  et  at  littora  maris  in 
herbis  Jamaicte  (v.  s.)"?  Gmelin,  also  in  his  Sys.  Veg.,  1796,  vol.  1,  p. 
285,  refers  to  Sloane's  plant,  as  does  also  Vltman  in  his  Summa  Plant, 
1790.  vol.  1,  p.  340. 

How  the  riddle  shall  be  read  In  view  of  these  facts  is  left  to  adepts 
in  nomenclature.    It  is  entirely  beyond  my  powers. 
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On  the  Nomenclature  of  F'umu  Having  Many   Fi;t  it- Forms. 


J.  C.  Arthur. 


(Abstract.) 

The  paper  begiiLs  with  a  statement  of  the  views  of  Dr.  Magnus  ami 
others,  who  hohl  that  with  siieli  forms  as  the  hetera^'ious  rusts  the  action 
of  the  hiw  of  priority  In  the  selection  of  specific  names  should  exteml 
only  to  names  applied  to  the  teleutosporic  form.  Thus,  the  commou  grain 
rust  should  be  called  Puvcinia  graminis  Pers.,  and  not  Puccinin  fioculifoiuth 
(Jacq.)  Wettst. 

The  argument  is  upheld  that  this  view  practically  rests  upon  the 
inference  that  the  genus  Puccinia  is  a  foim-gonus  based  uron  tlie  ttlonto- 
sporic  stage.  A  true  genus,  it  is  maintained,  umst  of  necessity  embratv 
all  stages  of  development  and  all  structural  parts  of  every  species  untLr 
it.  The  name  of  the  genus,  as  well  as  that  of  the  species  must,  mortovvr. 
so  far  as  its  nomenclatorial  treatment  is  concerned,  be  considered  as 
simi)ly  appellative,  and  without  regard  to  its  derivation  or  significance. 

These  Ideas  are  elucidated  with  a  variety  of  illustrations.  The  conclu 
sion  is  drawn  that  with  clear  concepts  of  this  nature  there  can  be  ri> 
question  of  the  desirability  of  applying  the  law  of  priority  to  fungi  wl:i» 
many  fruit-forms,  in  a  manner  similar  to  its  use  among  phanerogams. 

The  proper  name  for  the  common  grain  rust,  according  to  Hiis 
method,  is  PunlnUt  povulifonnh  (Jacq.)  Wettst. 


Digitized  by  VjOOQIC 


213 
Pollination  of  Campanula  Americana  and  Other  Plants. 


Moses  N.  Elrod. 


{'(unimnula  Antencatia  L.  is  markedly  proterandrous.  In  the  bud  the 
nut  hers  are  In  contact  with  the  pilose  two-thirds  of  the  style  and  dis- 
clnirgt'  their  pollen  introrsely  before  the  corolla  opens.  As  the  flower  bud 
opens  the  filaments  wither  lieyond  their  more  persistent  l)ases.  In  the 
meantime  the  style  grows  rapidly  in  length,  so  that  in  a  few  hours  it 
is  long-exsertiMi.  declined  and  the  pilose,  pollen  covered  end  turned  up- 
ward. Xo  matter  whether  the  flower  is  on  an  erect  or  inclined  branch 
the  pllote  end  always  turns  upward,  while  the  other  portion  of  the  style 
assumes  a  horizontal  or  slightly  declined  i*osition.  One  or  two  days  after 
the  hud  has  oi)ened  the  hairs  on  the  style  begin  to  witlier  and  drop  their 
charge  of  pollen.  At  the  same  time  stigmatic  papilla?  are  exposed  and 
leady  for  cross-pollination.  Nectar  is  secreted  by  a  fleshj'  disk  surround- 
ing the  base  of  the  style,  and  is  protected  from  rain  and  the  predatory 
incursion  of  many  insects  by  the  triangular  bases  of  the  Ave  stamens. 

Honey-bees  and  the  beautiful  metallic-gi'een  Ayaoatemon  rmliatus  Say 
ari»  frequent  visitors.  They  readily  gain  access  to  the  honey  l>y  lighting 
on  the  petals  of  the  rotate  corolla  and  inserting  the  tongue  between  the 
stjle  and  bases  of  the  stamens.  Their  visits,  however,  do  not  promote 
fertilization,  as  their  movements,  in  approaching  the  flow»*r  or  in  collect- 
ing honey,  never  bring  them  into  contact  with  the  pollinated  portion  of 
the  style  nor  do  they  ever  touch  the  stigma. 

r.  Americnnu  is  cross-fertilized  by  a  leaf-cutter  bee,  Meijnchile  brevis 
Say.  It  differs  from  the  honey-bee  in  its  structure  and  the  way  in  which 
It  approaches  the  honey  disk.  It  is  armed  with  a  dense  brush  of  hairs 
on  the  under  side  of  the  tail,  instead  of  having  pollen  baskets  on  the 
legs;  it  comes  to  the  flower  on  the  wing,  In  a  direct,  unhesitating  way, 
over  the  upturned  stigma,  which  It  frequently  touches  with  the  hairs  of 
its  tail;  it  settles  on  the  style  with  its  head  directed  away  from  the 
stigmatic  end  of  that  organ,  and  never  comes  in  contact  with  the  corolla 
except  with   its   fore  feet.     WTiile  in  this  i>osition  collecting  honey  the 


Notb,— I  am  indebted  to  Mr.  Ashmead,  Bureau  of  Entomology,  Department  of 
Airriculture,  for  identify inir  the  bees  named  in  this  paper. 
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hairs  of  its  tail  are  In  contact  witli  tlie  pilose  portion  of  the  style  ami 
become  pollinated,  if  the  flower  has  recently  come  into  bloom  and  the 
style  has  not  yet  shed  its  hairy  coating.  But  this  leaf-cutter  is  not  wholly 
dependent  on  Its  position  while  collecting  honey  for  a  supply  of  pollen. 
On  several  occasions  it  was  seen  clinging  to  the  style  and  transferring 
pollen  to  its  al)donien  with  its  hind-legs,  a  maneuver  that  no  other  bee 
seems  capable  of  performing.  With  the  liairs  of  its  tail  charged  with 
pollen  it  is  easy  to  understand  how  cross-fertilization  is  effected,  as  it 
passes  from  one  flower  to  another:  and  so  systematic  are  the  movements 
that  they  api>ear  to  be  evolved  for  the  puii)ose  tliey  fulfil.  So  far  as 
the  writer  has  been  able  to  discover,  no  other  insect  than  M.  In-eiis  is  of 
use  in  fertilizing  the  tall  bellflower.  Another  leaf-cutter.  Mcgavhik  in- 
frayiliH  Cresson,  was  often  seen  collecting  honey   from   Imputicm  mrm 


Fijfures.    Campanila  Ameku'ana  L. 

a.  Triangular  bases  of  stamens. 

b.  l*ilose  end  of  style  covered  with  pollen  and  bee  coileotinir  honey. 

c.  Style  denuded  of  hairs,  i)ee  about  to  briish  airainst  lobes  of  stimiJa- 

d.  Style  denuded  of  hairs  and  bee  in  position  on  style  while  colUctinir  honey. 

Muhl.  and  pollen  on  HvlUnithus  unnuuH  L.  growing  nearby,  but  was  nover 
seen  on  C.  Americana. 

The  tall  bellflower,  on  which  the  observations  described  were  made. 
gr(»w  in  the  back  yard  of  a  city  residence,  and  was  in  bloom  from  Jiil.v 
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to  November  8,  ItMW,  at  which  last  date  forty-sevtii  perfect  tlowers  were 
counted.  Long  before  November  heavy  frost  had  ended  all  insect  visits 
and  the  plant  had  been  dependent  on  self-pollination  for  fertlliaatiou  for 
a  month.  With  frost  came  some  noticeable  changes  In  the  mechanism 
of  the  flower.  The  end  of  the  style  was  not  so  uniformly  bent  upward, 
and  the  pollen-bearing  hairs  were  much  more  persistent.  During  the 
latter  period  self-fertilization  was  effected  by  the  lol)es  of  the  stigma 
l>endlng  back  until  the  papillose  extremities  touched  the  pollinated  hairs. 
The  same  movement  may  have  oi'curred  earlier  In  the  season,  but  If  it 
did  It  was  not  so  olnious,  and  many  times  it  would  have  been  useless,  as 
the  styles  were  denuded  of  their  hairy  appendages,  and  the  lobes  not 
yet  reflected  more  than  usual. 

Within  the  inflated  limb  of  Pcntstemon  PcntHtvmon  (L)  Brltton  the  tila- 
nients  are  free,  and  clustered  with  the  style  under  the  upper  lip.  One 
pair  of  the  didynamous  filaments  is  nearly  free  from  the  corolla  tube, 
while  the  other  pair  and  the  sterile  filament  are  imbedded  in  the  wall 
of  the  tube  below  the  Inflation.  The  bases  of  the  free  filaments  are 
dilated,  with  a  concavity  on  the  inner  faces  in  which  honey  Is  secreted. 

As  a  result  of  this  arrangement  the  throat  of  the  corolla  Is  so  ob- 
structed by  the  two  free  filaments  and  the  style  as  to  prevent  any  insect 
from  reaching  the  honey  glands,  without  some  special  adaptation  to  over- 
come the  obstruction.  To  secure  honey  the  visiting  insects  must  be  armed 
with  a  stout  pair  of  jaws  to  force  an  opening  between  the  filaments  and 
stylo  and  with  a  tongue  14  mm.  long.  These  necessary  equipments  are 
found  In  Anthophora  ab^-npta  Say,  a  small  bumble-bee.  For  two  seasons 
this  bee  has  been  the  only  insect  seen  to  enter  the  corolla  of  a  large, 
cultivated  plant,  under  daily  observation  while  in  bloom.  Anthophorae 
never  missed  putting  in  an  appearance  during  some  part  of  the  day.  If 
the  weather  was  fair,  and  sometimes  as  many  as  half  a  dozen  were  seen 
on  the  plant  at  the  same  time. 

Anthophorw  ahrupUe  never  were  seen  collecting  pollen,  but  as  they 
forced  their  bodies  into  the  inflated  portion  of  the  fiower  they  were  well 
dusted  with  It  on  their  hairy  backs.  This  pollen  was  carried  to  the  next 
stigma  under  which  they  passed,  where  some  of  it  was  left,  provided 
the  stigma  was  ready  to  receive  it.  Usually  the  stigmatic  end  of  the 
style  Is  pressed  against  the  upper  lip  of  the  corolla  during  the  first  day 
of  anthesls.  after  that  period  it  is  bent  downward  and  is  cross-fertilized 
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by  coming  into  contact  with  tlie  pollinate.!  back  of  a  passing  Anthophora 
in  searcli  of  honey.  There  does  not  seem  to  be  any  provision  for  the  self- 
fertilization  of  P.  Pentfttrmon. 

The  longer  of  the  dimorphic  pistils  of  Merlensia  ]'irgiHica  (L)  D.C.  are 
of  the  same  length  as  the  stamens  and  may  be  self-fertilized  by  contact 
with  the  dehiscing  anthers.  The  shortest  of  the  other  form  do  not  reacb 
beyond  the  end  of  the  narrow  tube,  and  are  fertilized  by  honey-bees. 
Honey  is  secreted  at  the  base  of  a  tube  2,'  mm.  long  and  Is  further  pro- 
tected by  a  pubescent  ring  2  mm.  above  the  receptacle.  No  insect  was 
found  on  the  tlowers  that  could  reach  the  honey  In  a  legitimate  way,  but 
a  big  bumble-bee  was  seen  on  the  corolla  making  slits  in  the  tube  just 
al>ove  the  pu])escent  ring.  Through  the  opening  the  tongue  of  the  bee 
was  inserted  and  the  honey  removed,  with  ease,  as  It  passed  rapidly  from 
one  tiower  to  another. 

A  calendine  poppy.  Sti/lophonim  aiphf/Unm  (Mich.)  Xutt.,  under  culti- 
vation came  into  bloom  April  23.  early  in  the  forenoon.  At  3:4()  p.  ui. 
the  petals  began  closing  and  by  sundown  were  completely  folded  over  the 
stamens.  Although  it  was  raining  the  next  day  the  petals  under  obser- 
vation again  opened  In  all  their  golden  snlendor.  It  was  not  clearly  evi 
dent  that  the  stamens  of  tliis  plant  were  proterandrous,  though  the  stigma 
gjcatly  increased  in  size  after  the  bud  had  opened.  Usually  the  flowers 
did  not  witlier  under  two  days.  Small  bees  were  noticed  crawling  on  the 
rtowers,  a  single  honey-l»ee  was  seen  collecting  pollen,  and  it  is  prolh 
al»le  cio'ss-fertilization  was  tlie  result  of  their  movements.  Flowers  pro- 
tecttMl  by  a  net  from  iiisict  visitors  protluced  capsules  of  the  normal  size. 
well  tilled  with  seeds. 

In  July  it  was  noticed  that  while  the  calendine  poppy  was  produciuj: 
an  al)undance  of  seeds  none  could  be  found  on  the  ground  under  the 
phmt.  The  st^nls  of  a  dehiscing  capsule,  which  were  placed  in  a  heap 
on  a  small  stone,  all  disappeared  by  next  morning.  When  it  Avas  rin-alled 
that  ants  are  known  to  carry  small  seeds  into  their  nests  they  were  suh- 
pecteil  of  carrying  them  away.  This  inference  seemed  probable,  as  the 
seeds  were  provided  with  a  fleshy  crest  on  one  edge  which  an  ant  couUl 
grasp.  At  last  a  common  black  ant,  about  C  mm.  long,  was  seen  with  a 
}-ecd  In  its  mouth  and  watched  until  it  disappeareii  In  a  round  hole.  Later 
:  :i  ant  wr.s  follow*  d  to  another  hole.  Tne  mouth  to  these  holes  was  level 
with  th.'  surface  of  thf*  ground  and  not  through  the  usual  hillock  of  sand 


Digitized  byLjOOQlC 


217 

of  their  nesting  places.  They  were  located  5  dm.  from  ibe  stem  of  the 
plant,  and  when  opened  were  found  to  be  about  0  mm.  deep.  One  of 
them  was  tunnelled  along  the  edge  of  a  rotten  chip  and  contained  seven 
seeds.  The  crest  of  one  of  the  seven  seeds  was  withered  while  the 
liapilla?  of  the  others  were  plump.  Nothing  was  seen  to  indicate  that 
they  had  been  stored  for  food  or  that  the  crest  contained  anything  they 
cared  to  eat. 
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Additions  to  the  Indiana  Flora. 
Chas.  C.  Deam. 


In  addition  to  the  species  taken  by  myself,  this  list  contains  fourteen 
species  1  received  through  an  exchange  with  L.  M.  Umbach,  Napersville, 
111.,  and  one  from  E.  B.  Williamson,  Bluffton,  Ind.  I  have  a  sheet  of  all 
the  plants  reported  in  my  herbarium.  My  species  have  all  been  verified 
at  the  National  Museum. 

Patu'rum  IporeaU  Nash. 

In  the  swales  at  Miller,  Ind.,  June  28,  1898,  by  L.  M.  Umbach. 
Panirmn  rmtrrocnrpn  LeCk>iite. 

Wells  County,  May  31,  1903;  Steuben  County,  June  17,  1903;  Dune 
Park,  June  IG,  1900,  L.  M.  Umbach.  September  4.  1901,  by  Agnes 
Chase. 

ArUtvUi  intermedia  Scribn.  &  Ball. 

In  moist  sands  at  Miller,  Ind.,  October  2,  1898,  by  L.  M.  Umbach. 
Elymus  glaucus  Buckley. 

In  sand  at  Pine,  Ind..  June  29,  1898,  by  L.  .M.  Umbach. 
ElffM'haris  obfum  Sclmltes. 

Wells  County,  August  23,  1897;  Miller,  Ind.,  July  20,  1898,  by  L.  M. 
Umbach;   Steuben   County,   July  3,   19(M;   Noble  County,   July   21. 
1904. 
Pxilocarya  nitens  (Vabl.)  Wood. 

In  sloughs  at  Dune  Park,  Ind.,  September  12,  1899,  by  L.  M.  Umbach. 
Pfilocarya  scirjMtides  Terr. 

In  sloughs  at  Dune  Park,  Ind.,  September  2,  1898,  by  L.  ^I.  Umbacli. 
Oirex  oligosperma  Michx. 

In  swales  at  Miller,  Ind.,  June  24,  1898,  by  L.  M.  Umbach. 
Carer  affiiatitis  Wahl. 

In  sloughs  at  Pine,  Ind.,  May  29,  18i)7,  by  I..  M.»Umbach. 
Carer  la.ri flora  variant  Railey. 

Wells  County,  May  13.  1903. 
Carex  festucacea  Willd. 

In  swales  at  Clarke,  Ind.,  June  4,  1898,  by  L.  M.  Umi>acli 
Clintonia  boreale  (Ait.)  Raf. 

In  swamp  at  Miller,  Ind.,  May  14,  1898,  by  L.  M.  Umbach, 
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Salt'jr  Behhutmi  Siirg. 

lu  marsh  at  Clarke.  Ind..  May  7,  181*8,  liy  L.  M.  Tiubarli. 
Sdlir  (uiujfjdidoiilci^  Anders. 

In  marsh  at  Lake  Station,  Ind.,  May  12,  1!M«0,  by  L.  M.  rnili:u  h. 
CJienopodiiim  glancum  L. 

In  ballast  at  Miller,  Ind..  Aujjust  2(J,  18i)8,  by  L.  M.  Unibnoli 
Froelichia  Floridaria  (Nutt. )  Moq. 

In  ballast  at  Aetna,  Ind.,  July  7,  19(K>,  by  L.  M.  Vmbach. 
Silene  vulgaris  (Moench.)  Garcke. 

In  ballast  aflMne,  Ind.,  June  17,  1809,  by  L.  M.  Umbarli. 
Ifeuchera  hirmtivoJlis  (Wheelock)  Rydb. 

Steuben  County,  July  4,  1904. 
Oralis  Brittoniae  Small. 

Wells  County.  September  1,  10O4;  Steuben  County,  September  *.),  IIKM. 
Oralis  gramlis  Small. 

Oranjje  County.  May  25.  1901;  Franklin  County,  May  2S,  11K)4. 
Ilex  Brouxemis  Brit  ton. 

Wells  (\)unty,  June  11,  1899;  Steuben  County.  July  4.  1904. 
Ifgperirum  horeale  (Britton)  Bicknell. 

Wells  County,  in  low  border  of  lakes  in  Jackson  Township.   Septem- 
ber G,  11K)3. 
Viola  papilionarea  Pursli. 

Wells  County,  In  woods.  May  3,  1903. 
Ilelianthemnm  majus  (L. )  B.  S.  P. 

On  wooded  jrravelly  hills  in  Steuben  County,  August  13,  1903. 
Epilobium  jmliistre  L. 

Wells  County,  August  18,  1^)1;  Steuben  County,  August  13,  VJOS. 
Bartonia  ionandra  Robison. 

Steuben  County.  September  11,  1904. 
Apffcynum  hypericifolium  Ait. 

Noble  County,  near  Rome  City,  July  21,  1904. 
Apocynnm  puhesccns  R.  Br. 

Kosciusko  County,  July  28,  1904. 
Teurrium  ocrideutale  A.  Gray. 

Steuben  (bounty,  in  swamp  near  Gage  Lake,  August  12,  1903;  Kos- 
ciusko County,  in  swamp  on  east  side  of  Winona  Lake.  July  28, 
11KI4. 
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Lyropuji  communis  Bicknell. 

Wells  c:ounty,  September  2,  IIXK);  Steuben  County,  August  11,  1903. 
Phy»(Uis  heterophyUa  Nees. 

Wells  County.  August  22,  180!);  Steuben  County,  September  11,  1904. 
Phynalig  Virginiana  intermedia  Rydb. 

Steuben  County,  June  17,  1903. 
Viburtittm  casifinoides  L. 

Steuben  County,  June  12,  1904,  in  clearing. 
TrifMteum  arundiiiaceum  Bicknell. 

Wells  County,  May  22.  1898. 
Chryfanthemum  B(dsamita  L. 

Adams  County,  September  20,  1903,  by  E.  H.  Williamson.     Escaped. 
Bidens  vtdgata  Qreene. 

Wells  County,  September  4,  1904. 
Cardaiif  Hillii  (Oanby)  Porter. 

Steuben  County,  June  17,  11K)3.     Only  two  specimens  collected.     On 
wooded  hillside  one-half  mile  southeast  of  Gage  Lake. 
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Additions  to  the  Flora  of   Marion  County,  with   Notes  on 

Plants  Heretofore  Unreported  from  the  State 

of  Indiana. 


Benj.  W.  Douglass. 


1. 

Woodsia  obtusa  Torr. 

81. 

2. 

Dulichium  arundinaceum  Britten. 

32. 

8. 

Scirpm  debilin  Pursh. 

83. 

4. 

Carex  lujndina  Mnhl. 

34. 

B. 

Carex  comosa  Boott. 

36. 

6. 

Trillium  sessile  Jj, 

36. 

7. 

Trillium  erectum  L. 

37. 

a 

Polygonum  Virginianum  L. 

88. 

9. 

AUionia  nyctaginea  Michx. 

39. 

10. 

Nymphxa  advena  Soland. 

40. 

11. 

Nelumbo  lutea  Pers. 

41. 

12. 

Caltha  pcdiatris  L. 

42. 

18. 

Delphinium  trichome  Michx. 

43. 

14. 

Clematis  Vioma  L. 

44. 

16. 

Thalictrum  dioicum  L. 

46. 

16. 

Herheris  vulgaris  L. 

46. 

17. 

Jeffersonia  diphylla  Fere. 

47. 

18. 

Arabis  deniata  T-G. 

48. 

19. 

Cleome  spinosa  L. 

49. 

20. 

Opulaster  opulifolius  Kuntze. 

60. 

21. 

Omarum  palustre  L. 

51. 

22. 

Rosa  humilis  Marsh. 

62. 

23. 

Amelanchier  Canadensis  Medic. 

63. 

24. 

Crataegus  Crus-Oalli  L. 

64. 

25. 

Robina  pseudacacia  L. 

66. 

26. 

Meibomia  nudiflora  Eimtze. 

66. 

27. 

Meibamia  rigida  Kuntze. 

67. 

28. 

Lespedeza  repens  Bart. 

68. 

29. 

Strophostyles  helvola  Britten. 

69. 

80. 

Oxaiis  violaceae  L. 

60. 

Linum  usitatissimum  L. 
Ptelea  trifoUata  L. 
Euphorbia  corollata  L. 
Euphorbia  commutata  Engelm. 
Ilex  verticillata  Gray. 
Vilis  sestivalis  Michx. 
Hypericum  prolificum  L. 
Hypericum  sphierocarpum  Michx. 
Hypericum  perforatum  L. 
Hypericum  maculatum  Walt. 
Hypericum  mtUilum  L. 
Triadenum  Virginicum  Raf. 
Viola  tenella  Mnhl. 
Cubelium  concolor  Raf. 
Aralia  racemosa  L. 
Panax  quinquefolium  L. 
Thatfpium  barbinode  Nntt. 
Conium  maculatum  L. 
Cicuta  maculata  L. 
Cornus  altemifolia  L. 
Nyssa  sylvatica  Marsh. 
Hypopitys  hypopitys  Small. 
Sieironema  quadrifiorum  Hitchc. 
Diospyros  Virginiana  L. 
Gentiana  Audrewsii  Griseb. 
Ipomcea  pandurata  Meyer. 
Hydrophyllufh  Virginicum  L. 
Hydrophyllum  Canadense  L. 
Mertensia  Virginica  D.  O. 
Scutellaria  cordifolia. 
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61. 

Koellia  flfXiioBa  MacM. 

73. 

62. 

Koellia  Virginiana  MacM. 

74. 

63. 

Lycopm  Americamis  Mnhl. 

76. 

64. 

Mentha  spicaia  L. 

76. 

65. 

Phy sails  Virginiana  Mill. 

77. 

66. 

Collinsia  verna  Nntt. 

78. 

67. 

Mimidtis  ringens  L. 

68. 

Afzelia  macrophylla  Enntze. 

79. 

69. 

Gerardia  tenuifolia  Valil. 

80. 

70. 

Houstonia  ccmxlea  L. 

81. 

71. 

Houstonia  ciliolata  Torr. 

82. 

72. 

Triosteum  perfoUahtm  L. 

83. 

Lobelia  spicata  Lam. 
Nabalits  altissimm  Hook. 
Vemonia  Nofeboracewtis  Willd. 
Solidago  Canadensis  L. 
EuOiamia  graminifolia  Nutt. 
Antennaria   plantaginifolia  Rich- 
ards. 
Gnaphalium  ohtusifoUum  L. 
Dysodia  papposa  Hitchc. 
KrechHtes  hieracifolia  Raf. 
Mesadenia  atripUcifolia  Baf. 
Senecio  aureus  L. 


New  State  Plants. 

Tradescantia  breiicavlis  Raf.  ' 

Short    stemmed    spiderwort.      Growing   on   hillsides   near   Alliance, 
Marion  County. 
Tradescantia  bracteata  Small. 

Long  bracted  spiderwort.    Found  in  similar  localities  to  the  last  and 
associated  with  it. 
Thlaspi  arvense  L. 

Penny  Cress.    On  R.  R.  near  Indianapolis.    Rare. 
Sisymbrium  altissimum  L. 

On  R.  R.  near  Broad  Ripple,  Marion  Ooxinty.    Rare. 
Camelina  microcarpa  Andrz. 

Waste  fields  near  Fair  Grounds  at  Indianapolis. 
Physostegia  parvijiora  Nutt. 

Western  Lion's  Heart.     Along  White  River  at  Broad  Ripple,  Marion 
County. 
Solanum  Torreyi  A.  Grey. 

Dry  fields,  Hancock  County.    Spreading.    Reported  to  me  by  Jacob 
Schramm. 
Houstonia  ienwfolia  Nutt. 

Slender  leaved  Houstonia.    Dry  hills  in  northern  part  of  Marion  ConntT. 
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Additions  to  the  List  of  Gall-Producing  Insects 
Common  to  Indiana. 


Mel  T.  Cook. 


Two  years  ago  the  writer  presented  a  list  of  forty  species  of  gall- 
produoing  insects  common  to  Indiajia.  One  year  ago  an  additional  list  of 
eleven  species  was  presented  to  the  Academy.  It  was  at  first  intended 
to  make  as  complete  a  list  as  possible  and  then  to  give  a  more  extensive 
discussion  of  these  very  interesting  insects  and  the  abnormal  growths 
produced  by  them.  However,  a  change  of  residence  has  made  a  change 
of  plans  necessary. 

The  following  is  a  list  of  species  which  have  come  to  my  attention 
within  tlie  past  year  and  previous  to  my  leaving  Indiana. 

Hemiptera. 

52.     Pemphigus  vagabundus  Walsh. — Popvlns  deltoides  Marsh. 
63.     HaniamelMs  spino9\i9  Shimer.     Hamamelis  Virginxana  L, 

Diptera. 

54.  Cecidomyia  clavula  Bout.     Cornus  floridn  L. 

55.  Cecidomyia  cerasi'Serolinue  O.  S.     Pninus  serotinae  Elirh. 

Hymenoptera. 


56.  Amphibolips  prumts  Walsh.  Queicus  sp , 

57.  Cynips  piaum  Fitch.  Qftercus  alba  L. 

58.  Dryophanta  radicola  Ashm.  Quercus  alba  L. 
69.  Neurotems  rileyi  Bassett.  Querent  prinus  L. 

60.  Rhodites  radicum  O.  S.  Rosa  Carolina  L. 

61.  Rhodites  dichlocerus  Harris.  Rosa  Carolina  L. 

62.  Rhodites  globulus  Bent.  Rosa  Carolina  L. 

Arachnida. 

63.  Acarus  serotinae  Bent.     Prunu^  serotina  Ehrh. 
15— A.  OF  SciBsci,  '04. 
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Nob.  52,  56  and  60  were  sent  to  me  by  Mr.  F.  C.  Senour,  of  New 
Augusta,  Indiana.  The  others  and  also  specimens  of  No.  52  were  col- 
lected by  me  near  Green  castle,  Indiana. 

We  have  now  a  list  of  sixty-three  species,  representing  twenty-flye 
genera  and  five  orders  of  insects,  including  Arachuida.  The  host  plants 
represent  eleven  orders,  fourteen  families  and  eighteen  genera. 
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Tyloses  in  Brosimim  Aubletii. 


Kathbrine  E.  Golden. 


The  wood  of  Brosimum  Aubletii  has  been  given  various  common 
names,  as  leopard-wood,  letter-wood,  and  snake-wood,  on  account  of  the 
mottled  appearance  of  part  of  its  heartwood.  It  is  a  very  hard,  compact 
wood,  dark  brown  In  color,  and  has  part  of  the  heartwood  beautifully 
mottled  with  black.  The  mottling  is  due  to  the  sclerenchymatous  tyloses 
which  fill  its  trachejp. 

The  wood  is  composed  of  a  mass  of  fine  fibres,  nearly  round  In  trans- 
verse section,  and  arranged  in  fairly  regular  radial  rows.  The  fibres 
are  flattened    tangentially   when   adjoining   either   parenchyma    cells   or 


Leopard-wood.    Tan^.  Sect.    (  x  300 ) 

tracheae.  The  trachea'  are  scattered  promiscuously  throughout  the  fibres, 
either  singly  or  in  groups  of  two  to  four.  They  are  finely  pitted,  and  con- 
sist of  vessels  and  trncheides.  Parenchyma  occurs  around  the  tracheae, 
sometimes  in  single  rows,  sometimes  irregularly  grouped,  also  in  tangen- 
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tial  lines,  and  iu  regular  radial  rows,  haviug  blind  ends,  as  tbey  seem  to 
start  and  to  stop  anywhere.  The  tangential  rows  branch,  the  branches 
runulng  into  other  rows  or  Joining  with  the  cells  around  trachese.  Some- 
times the  tangential  and  radial  rows  are  so  regular  that  they  give  the 
wood  a  cross-barred  appearance. 

The  medullary  rays  consist  of  very  narrow,  long  cells,  the  long  diam- 
eter running  in  a  radial  direction.  They  are  from  one  to  four  cells  wide, 
the  more  common  number  being  two.  They  are  from  about  fifteen  to 
fifty  cells  In  height,  though  an  accurate  count  could  not  be  made,  due 
to  the  presence  in  every  ray  of  larger  gcierenchymatous  cells.  One  or 
more  of  these  sclereuchymatous  cells,  having  fairly  thicls  walls,  occur  in 


Leopard-wood.    Trans.  Sect.    (  x  300 ) 

each  ray,  either  at  the  end  or  throughout  its  height.  In  all  cases  a 
sclerenchyma  cell  occupies  the  place  of  two  to  four  of  the  regular 
parenchyma  cells  and  seems  to  be  the  result  of  the  merging  of  a  number 
of  the  parenchyma  cells.  1  hey  are  seen  to  best  advantage  in  the  tangen- 
tial section. 

In  a  similar  way  the  radial  rows  of  parenchyma,  though  as  regular 
in  their  formation  as  the  rays,  are  easily  distinguished  from  the  rays  by 
their  greater  size  and  sclerenchyma tous  v.  alls. 


Digitized  byLjOOQlC 


229 

AH  the  elements  of  the  wood,  including  even  the  wood  fil)res,  have 
their  Inmiua  filled  with  a  brown  to  black  Holid  coloring  matter.  The  walls 
of  the  elements  are  not  impregnated  with  the  color,  and  consequently 
•tand  out  distinctly,  so  that  their  peculiarities  are  easily  observed. 

The  chief  peculiarity  of  Leopard-wood  is  the  presence  of  sclerenchym- 
atous  tyloses.  Thylo.ses  or  tyloses,  as  they  are  more  commonly  called, 
are  ingrowths  of  parenchymatous  cells  into  the  cavity  of  the  tracheae. 
When  a  trachea  is  adjoined  by  parenchyma,  the  parenchyma  retains  its 
protoplasm  after  the  trachea  becomes  empty;  as  the  parenchyma  exerts 
pressure  on  the  non-resistent  walls  of  the  trachea,  the  parenchyma  pushes 
into  the  cavity  of  the  trachea  through  a  pit  or  weak  spot,  forming  a  short 


Ijeopard-wood.    Trans.  Sect.    (  x  80 ) 

tube.  The  tul)e  may  be  the  only  one  at  that  part  of -the  trachea,  or  there 
may  be  so  many  that  there  is  a  series  of  tubes  lining  the  entire  cavity. 
These  ingrowths  may  make  no  further  progress,  but  the  more  common 
method  of  development  is  the  formation  of  a  wall  at  the  junction  of  the 
tracheal  wail,  cutting  off  the  ingrowths.  These  ingrowths  may  then 
carry  on  cell  division,  forming  a  mass  of  parenchyma  filling  the  lumen  of 
the  trachea.    Tyloses  form  in  many  Dicotyledons  as  a  regular  phenom- 
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enon,  and  without  the  occurrence  of  any  injury  to  stimulate  growth.  They 
form  in  pitted  trachea?  usually,  though  in  some  one-year  old  stems  they 
form  in  flbrously  thickened  tracheae  without  any  perforations. 

The  walls  of  the  tyloses  are  delicate  at  first,  but  they  afterwards 
thicken  somewhat,  and  their  cellulose  walls  become  lignified  like  the  rest 
of  the  wood  parenchyma. 

In  Leopard-wood  the  tyloses  have  their  walls  so  strongly  thickened 
that  the  cells  resemble  the  stone  cells  in  pears.  Nearly  all  the  trache» 
are  filled  with  them,  rarely  is  there  found  a  portion  of  a  trachea  withont 


Leopard-wood.    Tanir.  Sect.    (  x  80 ) 

them.  The  stone  cells  are  irregular  in  shape,  and  are  packed  closely 
together,  usually  one  being  suflacient  to  fill  the  lumen  transversely,  though 
sometimes  two  and  three  are  wedged  together  across  the  lumen.  The 
walls  vary  considerably  in  thickness,  some  having  their  lumina  entirely 
obliterated,  while  in  close  proximity  to  them  may  be  others  with  fairly 
large  lumina.  In  all  of  them  the  thickening  of  the  walls  is  in  welRlefined 
layers,  the  layers  sometimes  separating  from  each  other.  All  the  walls 
are  provided  with  fine  canals,  radiating  from  the  central  lumen,  some- 
times branched,  and  in  all,  the  canals  of  adjoining  cells  corresponding. 
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The  tyloses  give  the  wood  a  characteristic  appearance  under  the  mi- 
croscope. This  can  be  seen  in  the  photographs,  though  much  of  the 
beauty  is  lost  with  the  loss  of  color. 

Boulger  (1)  in  his  valuable  work  on  wood  mentions  the  sclerenchym- 
atous  tyloses  of  the  Leopard-wood,  and  in  describing  the  gross  structure 
of  the  wood,  states  that  the  sapwood  is  yellow,  and  that  the  tree  has 
heartwood  squaring  twenty  inches,  though  only  six  inches  show  the 
characteristic  mottling.  This  would  seem  to  indicate  that  even  if  all  the 
heartwood  bad  tyloses  form,  not  all  become  sclerenchymatous. 


Leopard-wood.    Rad.  Sect.    ( x  80 ) 

The  wood  is  used  in  this  country  in  the  manufacture  of  musical  in- 
struments, and  only  the  mottled  wood  is  prized.  Pieces  of  the  mottled 
were  all  that  I  was  able  to  obtain,  so  I  had  no  way  of  determining  any- 
thing in  regard  to  the  tyloses  in  the  sapwood  or  unmottled  heartwood. 

The  formation  of  tyloses  through  the  activity  of  the  parenchyma,  can 
be  readily  understood,  but  nothing  is  known  as  to  the  cause  of  this  activ- 
ity in  some  woods,  while  in  other  woods  tyloses  are  never  formed.  Then 
again  in  most  woods  investigated  nothing  definite  as  to  time  of  formation 
is  known.    DeBary  (2)  states  that  in  Robinia  pseudacacia  tyloses  form  in 
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the  autumn  in  the  wood  formed  the  previous  spring,  and  that  this  is  true, 
also,  of  other  woods,  but  nothing  definite  as  to  their  occurrence  or  absence 
is  known.  Further  investigation  is  necessary  to  determine  the  facts  rel- 
ative to  tyloses  other  than  their  structure  and  seemingly  haphazard 
occurrence. 


1.  Bonlff«r,G.8.    Wood.l9Q2. 

2.  DeBaiTiA.   OomparatiTe  Anatomf*  1884. 
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Some  Experiments  with  a  Simple  Jolly  Balance. 


Lynn  B.  MoMullen. 


In  presenting  a  paper  of  this  kind  before  the  Academy  of  Science  1 
think  it  is  well  to  point  out  that  the  research  work  of  the  high  school 
teacher  must  be  **re"search  work  indeed— must  be  research  work  back- 
ward instead  of  forward.  If  I  might  be  allowed  to  read  you  a  parable 
1  should  remind  you  that  some  fifty,  or  perhaps  sixty,  years  ago  our  grand- 
fathers came  to  Indiana  to  do  research  work  of  a  bread-winning  charac- 
ter. But  those  grandparents  had  brothers,  who,  through  necessity  or 
lack  of  j'ears,  were  compelled  to  stay  at  home  and  take  care  of  the  real 
little  folks.  I  take  it  that  the  same  thing  is  true  of  the  members  of  this 
Academy.  Some,  usually  those  of  the  colleges,  are  able  to  do  research 
work.  Others,  particularly  those  of  the  high  schools,  must  expend  their 
energies  in  the  perfecting  of  details. 

Those  of  us  that  remember  our  college  course  in  Physics  hold  the  old 
Jolly  balance,  with  which  we  wrestled,  in  much  awe.  Certainly  no  piece 
of  apparatus  could  be  more  perverse.  The  spring  being  stationary  at  the 
top  and  entirely  free  at  the  bottom  would  take  its  time  in  coming  to  rest 
and  its  distance  from  the  meter  stick  gave  parallax  an  excellent  oppor- 
tunity to  do  its  worst.  Further,  as  the  spring  stretched  the  table  must 
be  moved,  and  the  table  was  usually  stuck.  It  is  easy  to  see  now  that 
the  conversion  of  the  Jolly  balance  from  a  rogue  to  a  useful  citizen  de- 
pended upon  some  device  for  stretching  the  spring  "up"  from  a  stationary 
bottom  instead  of  *'down"  from  a  stationary  top.  It  is  the  purpose  of  this 
paper  to  explain  one  such  device  and  to  present  data  showing  the  accuracy 
tliat  may  be  obtained  by  using  it. 

The  base  of  the  balance  is  a  Sapolio  box  6x9xl2-in.  mounted  on  level- 
ing screws  and  weighted  with  a  brick.  To  the  front  of  the  box  is  screwed 
an  upright  standard  four  feet  long.  This  standard  is  made  by  nailing  to 
the  face  of  a  piece  of  poplar  V2x2-in.  two  j?trips  i4x^-in.  leaving  a  groove 
between  them  1-in.  wide  and  V4-in.  deep  in  which  a  meter  stick  may  slide 
freely.  To  the  upper  end  of  the  meter  stick  is  fastened  a  string  which 
runs  over  a  pulley  at  the  top  of  the  standard.  The  other  end  of  this 
string  is  tied  to  the  end  of  a  large  horizontal  screw  which  runs  through 
the  side  of  the  box  with  sufficient  friction  to  hold  the  meter  stick  in  any 
desired  position.    From  the  top  of  the  meter  stick  at  right  angles  to  it 
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projects  an  arm  two  inches  long  to  the  end  of  which  the  spring  is  at- 
tached. From  the  lower  end  of  the  spring  is  suspended  an  indicator  of 
the  form  shown  in  figure  I,  with  the  usual  pans  below.  The  shelf  shown 
in  figure  I  upon  which  the  point  of  the  indicator  rests  when  not  in  use 
is  made  of  sheet  brass  and  is  fastened  to  the  column  one  foot  from  the 
lower  end.  Tacked  to  one  of  the  side  strips  immediately  below  this  sbdf 
so  that  it  projects  over  the  meter  stick  slightly  is  a  small  metal  plate 


Sprtno| 


Roinler 


bearing  a  horizontal  scratch.  The  distance  from  the  top  of  the  meter 
stick  to  this  scratch  can  be  read  with  considerable  accuracy  to  the  tenth 
part  of  a  millimeter.  Below  this  shelf  slides  a  table  upon  which  vesself 
of  water,  etc.,  can  be  placed.  To  use  the  apparatus  the  spring  must  first 
be  calibrated.  Incidentally,  Hookers  law  may  be  verified.  To  do  this  i 
reading  of  the  distance  from  the  top  of  the  stick  to  the  scratch  is  taken 
when  the  spring  is  so  adjusted  that  the  pointer  barely  swings  clear  of 
the  shelf,  no  load  being  in  the  pans.  A  load  of  one  gram  is  then  added 
and  the  spring  is  stretched,— by  raising  the  meter  stick  with  the  before 
mentioned  cord  and  screw— until  the  pointer  clears  the  platform  agahu 
The  distance  from  the  top  of  the  meter  stick  to  the  scratch  is  again  read. 
The  difference  between  the  two  readings  gives  the  elongation  for  a  load 
of  one  gram.     For  ordinary  work  this  elongation  should  be  about  five 
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centimeters.    With  siicb  a  spring  it  is  seen  that  a  load  of  .002  grams  will 
cause  an  elongation  of  .1  of  a  millimeter. 

The  following  tables  of  data  and  results  obtained  by  using  this  simple 
Jolly  balance  are  self  explanatory.  They  are  given  not  because  of  any 
new  principle  contained  in  them,  but  because  of  the  extreme  accuracy 
shown-accuracy  seemingly  out  of  all  proportion  to  the  care  with  which 
the  apparatus  was  constructed. 

HooKB'8  Law  and  the  Modulus  of  the  Spring. 

No  Load  Reading  with 

Load.               Reading.  Load.  Elongation.  B/L. 

Ig.                  54.96  cm.  60.14  cm.  5.18  cm.  5.18 

2                      54.96  65.88  10.87  5.18(5) 

8                      54.96  70.51  15.56  5.18(8) 

4                       54.96  75.66  20.70  5.17(5) 

6                       55.00  80.90  26.90  5.18(0) 

Modulu8=  L/E=  .198.  Mean  5.180 

Density  of  a  Steel  Bioyole  Ball. 
No  Load.  Load.  Elongation. 

54.97  cm.  88.95  cm.  28.98  cm. 

64.97  83.98  28.96 

55.00  83.97  28.97 

Mean  elongation  =  28.97. 

Mass  =  elongation  X  modulus  =  5.591  g. 

Diameter  by  micrometer  screw  calii>er  =:  1.1115  cm. 

Volume  .7189  cc. 

Density  =  M/V  =  7.78  g.  per  cc. 

Principle  of  Archimedes. 
Ball  in  Air.  Ball  in  Water.  Decrease. 

82.98  cm.  79.82  cm.  3.66  cm. 

82.99  79.30  3.69 
88.00                         79.84                         8.66 

Mean  decrease  in  elongation  =  3.67 

Loss  of  weight  in  water  .708  g. 

Volume  of  ball  from  preceding  experiment  .718  cc. 

Volume  of  water  displaced  by  the  ball  .718  cc. 

Weight  of  water  displaced  by  the  ball  .718  g. 


Digitized  by  VjOOQIC 


236 

The  weight  of  the  water  displaced  by  the  ball  diifera  from  the  loes  of 
weight  by  1.4  9^.  The  accuracy  may  be  increased  by  using  almninum  in- 
stead of  steel. 

Spboifio  Gravitt  of  an  Ibreoular  Solid. 
No  Load.  Alnminom  in  Air.        Aluminum  in  Water. 

64.07  cm.  88.36  cm.  76.70  cm. 

64.07  88.38  76.69 

64.08  88.38  76.69 
Elongation  in  air  84.81  cm. 
Elongation  in  water  21.62  cm. 
Decrease  in  water  12.69  cm. 

Specific  gravity  of  aluminum  2.70. 

Specific  Gravity  of  Solids  Lighter  than  Water. 

Paraffin  and  Aluminum 

No  Load.  Paraffin  in  Air.  in  Water. 

64.01  67.23  73.39 

64.01  67.26  73.37 

64.00  67.24  73.38 

Elongation  due  to  paraffin  in  air  13.23  cm. 

Elongation  due  to  both  in  water  19.37  cm 

Elongation  due  to  aluminum  in  water  21.61  cm. 

Elongation  due  to  paraffin  in  water  — 2.26  cm. 

Loss  by  paraffin  in  water  16.48  cm. 

Specific  gravity  of  paraffin  =  .864. 

Specific  Gravity  of  Liqjuids. 
No  Load  in  Ether.  Aluminum  in  Ether. 

64.26  cm.  79.01  cm. 

64.26  79.00 

64.27  -  79.00 
Elongation  due  to  aluminum  in  air  34.81  cm. 
Elongation  due  to  aluminum  in  ether  24.74  cm. 
Decrease  in  ether  9.67  cm. 

Decrease  in  wat^r  12.69  cm. 

Specific  gravity  of  ether  .764. 
Besides  these,  two  other  experiments  can  be  performed  in  a  very  satis- 
factory manner,  namely,   ''The   Surface  Tension  of  Water"  and  "The 
Distribution  of  Magnetism  in  a  Bar  Magnet.*' 
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Newtonian  Idea  of  the  Calculus. 


Arthur  S.  Hathaway. 


The  history  of  the  calculus  shows  that  even  a  mathematical  theory 
cjiDuot  escape  the  effects  of  environment.  Sir  Isaac  Newton  was  for 
many  years  the  sole  possessor  of  a  Itnowledge  of  the  calculus,  and 
used  it  with  a  power  which  few  have  been  able  to  equal  since  his  time; 
yet  he  has  had  practically  no  influence  on  its  present  form  of  de- 
velopment This  was  due  to  Newton's  dislike  for  controversy,  so  that 
instead  of  contendinj?  for  his  ideas,  he  let  them  appear  only  in  con- 
cise and  general  form,  or  even  not  at  all.  With  the  exception  of  his 
first  two  papers  on  optics,  **all  of  his  works  were  published  only  after 
tlie  most  persistent  solicitations  of  his  friends,  and  against  his  own 
wishes."  The  criticism  which  would  have  aroused  an  ambitious  man  to 
a  vigorous  defense,  had  the  opposite  effect  on  his  disposition.  **I  was 
so  persecuted,"  he  wrote,  "with  discussions  arising  out  of  my  theory  of 
light,  that  I  blamed  my  own  imprudence  for  parting  with  so  substantial 
a  blessing  as  my  quiet  to  run  after  a  shadow." 

Xewton  was  well  versed  in  the  metliod  of  fluxions,  and  the  in- 
verse method,  that  is  in  differentiation  and  integration,  by  the  year 
1«<>6.  In  lObl)  he  circulated  a  manuscript  on  the  subject  among  his 
friends,  but  refused  their  solicitations  to  have  it  published,  and  it  was 
not  until  101)3  that  it  was  communicated  to  the  scientific  world  by 
Wallis.  in  the  second  volume  of  his  works.  During  this  interval  of  a 
quarter  of  a  century,  Newton  had  changed  his  ideas  in  important 
respects,  through  extensive  use  of  the  calculus.  He  had  developed  his 
Theory  of  Light,  discovered  the  Binomial  Theorem,  determined  the  Law 
of  Gravitation,  and  the  I'rinciples  of  Dynamics,  and  made  important  in- 
vestigations in  all  departments  of  mathematical  and  physical  science. 

Although  the  Pritieipia,  which  api>eared  in  1087,  contained  no  direct 
information  on  the  calculus,  yet  its  fundamental  ideas  and  principles 
wore  involved  in  every  detail  of  the  work.  The  development  of  the 
Principia  is  due  to  the  calculus,  but  Newton  undertook  the  laborious 
task  of  translating  everything  into  the  elementary  geometrical  methods 
of  the  time  and  omitted  many  results  which  he  had  obtained  by  the 
calculus,  because  he  could  not  so  interpret  them.  Many  things  have 
been  discovered  since  his  time  that  were  afterwards  found  in  his  papers 
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and  correspondence,  and  he  left  many  undemonstrated  theorems,  whose 
proofs  baffled  succeeding  mathematicians  for  50,  100,  and  even  200  years. 

The  Quadrature  of  Curves,  published  in  1704,  and  the  PrincipiOy  are 
the  proper  sources  for  Newton's  matured  ideas  on  the  calculus,  and  not 
his  earlier  manuscript,  published  by  Wallis.  The  earlier  paper  adopts 
the  infinitesimal  method  of  neglecting  small  quantities  which  is  now 
associated  with  Leibnitz's  calculus,  not,  however,  with  the  latter^s  dis- 
regard of  logic,  but  in  connection  with  the  idea  of  a  limit  which  is  tlie 
modern  foundation  of  that  method. 

Newton  states  in  the  Quadrature  of  Curves  that  "in  mathematics  the 
minutest  errors  are  not  to  be  neglected."    Also, 

"I  consider  mathematical  quantities  in  this  place,  not  as  consisting 
of  very  small  parts,  but  as  d€scril>ed  by  continuous  motion.  Lines  are 
described  and  thereby  generated,  not  by  the  apposition  of  parts,  but 
by  the  continued  motion  of  points;  superficies  by  the  motion  of  lines; 
solids  by  the  motion  of  superficies;  angles  by  the  rotatioa  of  sides;  po^ 
tions  of  time  by  continual  flux;  and  so  on  in  other  quantities.  Tliese 
geneses  really  take  place  in  the  nature  of  things  and  are  daily  seen  in 
the  motion  of  bodies." 

He  then  goes  on  to  define  fluxions,  or  as  we  would  now  call  them, 
differentials: 

"Fluxions  are  as  near  as  we  please,  as  the  increments  of  fluents,  gen- 
erated in  times  which  are  the  same  and  as  small  as  possible,  and  to 
spealc  accurately,  they  are  in  the  prime  ratio  of  nascent  increments; 
yet  they  can  be  expressed  by  any  lines  whatever  which  are  proportional 
to  them." 

Newton  immediately  illustrates  this  definition  by  the  abscissa  and 
ordinate  of  a  curve,  whose  differentials  are  shown  4o  be  any  correspond- 
ing increments  of  abscissa  and  ordinate  along  the  tangent  line.  This, 
and  numerous  similar  illustrations  in  the  Prineipia,  show  that  Newton 
meant  by  the  ultimate  ratio  of  vanishing  quantities,  the  limit  of  **« 
ratio  of  any  finite  proportionals  to  the  vanishing  quantities.  See,  for  ex- 
ample, Princ.  Bk.  1,  Lemma  1,  Art.  12,  "Ultimate  Ratio  of  Vanishing 
Quantities."  Also,  Lemmas  7,  8,  9.  Newton  did  not  consider  the  modern 
question  as  to  whether  or  not  this  ratio  was  definite,  and  the  answer  to 
that  question  is  not  pertinent  to  his  deflnUion.  In  other  words,  differen- 
tials can  exist  when  such  ratio  is  indeterminate.  Translated  Into  its 
exact  modern  equivalent,   his  definition  is: 
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Corresponding  diferentiaU  are,  as  near  as  we  please,  proportionals  to  correspond- 
ing  and  indefinitely  small  increments  of  variables,  and  to  speak  accurately,  they  are 
corresponding  limits  of  such  proportionals. 

The  power  and  generality  of  this  definition  can  only  be  understood 
after  a  careful  study  of  its  consequences.  It  applies  whatever  the  num- 
ber of  indei>endent  variables.  It  is  tho  mathematical  foundation  of 
Newton's  conception  of  the  state  of  change  of  variables,  in  which  cor- 
responding diflPerentials  are  made  to  signify  corresponding  increments. 
In  other  words,  corresponding  Increments  of  a  state  of  change  of  variables 
are  as  near  as  we  please,  proportionals  to  corresponding  and  indefinitely 
small  increments  of  the  variables. 

As  an  illustration  of  the  method,  consider  z  =  xy,  and  as  usual,  let 
^^»   A^f    A^f    denote  any  corresponding  increments  of  x,  y,  z.     Then, 

Let  ^  be  a  variable  number  which  becomes  indefinitely  large  in  any 
way  whatever  (as  N=  1,  2,  3,  4,  and  so  on  indefinitely).  Conceive  A^»  A2/» 
to  diminish  as  N  increases,  so  that  their proi)ortionals,  N/\,x,  Ni\y,  remain 
finite  and  approach  limits  designated  by  dx,  dy  {^x=dx/N-\-8/N^, 
^y=dy  N-\-5iN^,  for  example).  Then  if  dz  denote  the  limit  of  the  re- 
maining proportional  N/\  z,  the  equation  from  which  it  is  to  be  determined 
is  N^z=xN^y-{'yN^x-\-N/\x.  /\y,  which  gives,  by  the  theorems  of 
limit,  dz-=xdy  -\-ydx. 

Here,  the  ratio  dzldjc  is  absolutely  indeterminate,  since  it  depends  upon 
the  values  chosen  for  dx,  dy, 

Leibnitz  rediscovered  the  calculus  in  1676,  and  immediately  published 
his  methods  and  spread  them  over  Europe.  His  right  to  the  title  of  inde- 
pendent discoverer  was  disputed  by  the  friends  of  Newton,  because  when 
Leibnitz  was  just  turning  his  attention  to  mathematics  in  1673,  he  visited 
London  and  consulted  some  manuscripts  of  Newton.  Leibnitz*s  defense  is 
that  he  did  not  see  the  manuscript  on  the  calculus,  and  his  notes  taken  at 
the  time,  and  afterwards  discovered,  contain  only  references  to  Newton's 
papers  on  optics.  It  is  fortunate  in  respect  to  notation  that  we  have 
received  the  calculus  from  the  hands  of  Leibnitz  rather  than  Newton;  but 
the  history  of  the  calculus,  from  Leibnitz  on,  revolves  about  objections  to 
his  infinitesimal  methods.  In  order  to  avoid  those  methods,  Lagrange 
recast  the  calculus  into  practically  its  present  form.  He  regarded  the 
differentials  of  the  independent  variables  as  their  small  actual  increments, 
and  the  differential  of  a  dependent  variable  as  that  part  of  its  increment 
which  is  of  first  degree  when  it  is  expanded  in  ascending  powers  of  the 


Digitized  byLjOOQlC 


240 

independent  increments.  In  his  method,  the  principle  quantities  were  the 
differential  coefficients,  and  if  z  were  a  function  of  x,  y,  he  wrote 

where  dzldx  was  a  whole  symhol  for  the  coefficient  of  dx  in  dz^  and  not  tiw 
qnotieat  of  dz\)j  dx\  and  similarly  for  dz/dy. 

This  idea  was  not  received  with  favor,  partly  hecanse  it  made  the  cal- 
cnlns  depend  upon  expansions  in  series,  whereas,  one  important  feature  of 
the  calculus  was  the  determination  of  such  expansions. 

At  present,  we  have  a  derivative  calculus,  with  a  differential  notation, 
in  which  differentials  have  significance  only  in  quotient  forms;  in  fact  the 
derivative  is  Lagrange's  differential  coefficient,  and  the  two  terms  are  used 
interchangeahly.  The  student  is  taught  that  the  quotient  form  is  an  in- 
separable symbol,  but  the  notation,  and  the  calculus  itself,  eventnallj 
require  their  separation.  The  explanations  which  have  been  devised  for 
such  separation  of  inseparable  symbols  are  sometimes  remarkable.  The 
metliod  of  rates  is  simply  to  define  the  derivative  dy/dx  as  the  rate  at  which 
y  is  changing,  and  dy,  dx,  as  any  quantities  whose  ratio  is  dy  dx.  This  is 
not  the  same  as  Newton's  method,  who  makes  dy  the  amount  which  y 
changes  in  its  state  of  change  when  r  changes  by  dx,  and  thence  dy  ds  is 
the  change  of  y  per  unit  change  of  x.  It  does  matter  whether  we  make  dif- 
ferentials the  prime  quantities,  and  thence  deduce  the  significance  of  their 
ratios,  or  whetlier  we  make  the  ratios  the  prime  quantities,  and  thence 
deduce  differentials.  For,  two  variables  can  have  differentials,  with  no 
ratio  that  is  dcjinite,  i.  e.,  indei)endent  of  the  values  of  the  differentialB 
themselves. 

In  a  calculus  in  which  the  derivative  is  the  prime  quantity,  the  differ- 
ential notation  creates  numerous  artificial  difficulties  which  would  be  elim- 
inated by  a  proper  derivative  notation ;  but  this  would  limit  the  scope  of 
the  calculus  and  alter  many  of  its  time-honored  developments.  Nor  is  it 
necessary  to  make  a  change  of  notation,  because  the  present  notation  is 
made  completely  significant  by  Newton's  definition. 

When  we  consider  the  weight  that  attaches  to  the  name  of  Newton,  it 
would  seem  that  his  views  on  the  calculus  were  worthy  of  being  considered, 
even  today.  When  we  add  tliat  he  is  the  original  inventor,  and  that  his 
fundamental  idea  of  the  differential  is  the  very  one  that  is  needed  to  giTe 
the  differential  calculus  an  intelligent  and  rigorous  mathematical  basis,  it 
is  certainly  time  that  he  came  into  liis  own. 
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Conditions  for  thb  Deformation  of  Surfaces  Referred  to  a 
Conjugate  System  of  Lines. 


Burke  Smith. 


When  a  Bnrface  is  subjected  to  a  series  of  deformations,  each  form  that 
it  assumes  during  the  deformation  may  be  thought  of  as  a  separate,  dis- 
tinct surface.  We  may  thus  regard  a  deformation  of  a  surface  as  a 
continuous  system  of  surfaces,  each  representing  some  form  into  which 
the  original  surface  may  be  deformed.  In  this  paper  we  consider  the 
problem  of  determining  those  surfaces  which  may  be  deformed  so  that  a 
conjugate  system  of  lines  will  still  remain  a  conjugate  system  after  the 
deformation  is  carried  out. 

We  shall  suppose  that  the  equations  of  the  surfaces  that  we  consider 
are  given  in  the  form, 

X  =  'i  (/'f  V),       y  =  f ,  (/<,  V),       z  =  f,  (/i,  V), 

and  that  the  first  and  second  fundamental  magnitudes  are  E,  F,  G  and 
D,  jy,  Ty\  respectively. 

If  S,  represents  the  form  that  Sj  takes  when  deformed  so  that  a  conju- 
gate system  remains  a  conjugate  system,  then  S,  is  applicable  on  S|.  But 
the  necessary  and  sufficient  condition  that  two  surfaces  should  be  appli- 
cable on  each  other  is  that  thoy  shall  have  the  same  lineal  element  and  the 
same  total  curvature. 

If  the  i)arametric  lines,  /i  =  const.,  v=  const.,  on  S^  and  S,  form  a 
conjugate  system,  then  D^  =.0  for  both  Sj  and  S,.  Since  Sj  and  S,  must 
have  the  same  lineal  element  and  the  same  curvature,  we  have  from  the 
relation, 

K        ^^'^ 


EG— F« 


that  D,  =  >.  D,  and  0,^'=  /t  D/^  where  the  subscripts  refer  to  Sj  and  Sj 
respectively,  and  a  is  a  function  of  //  and  v.  To  determine  A  we  make  use 
of  the  fact  that  Godazzi*s  equations  must  be  satisfied  for  both  S^  and  S,. 
Bianchi*  has  thus  shown  that  ^  must  satisfy  the  equations. 


if 


***  Vorlesunffeii  Uber  Differential-Geometrie,"  p.  386. 
16-A.  or  SciiKOi,  '04. 
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where   \  ^  \    and   {21     *"*   ***®  symbols    of    Christoflfel    formed  with 
respect  to  the  Qaoss  sphere.     Sine 
as  the  conditiou  of  integrability, 

(^\   x»ri  n2\'   2(121' 1121^1  _r^  /12)'     ^n2y iny] 
^2)  ^  i^ara  2  i     2-^  J I  -^  2  r  J  -  [5;;  ( 1 ;  -^\  \  s  \  2 ;  J 

Having  given  tlie  surface  Si,  then  to  every  valne  of  ?.  which  satisfies  (1 ) 
and  (2)  there  corresponds  a  snrface  St  of  the  desired  type. 

There  are  three  possible  cases  that  may  occnr  under  (2).  Suppose, 
first,  that  the  surface  Si  is  such  that 

In  this  case  tlie  condition  of  integrability  (2)  is  Satisfied  for  every  value  of 
X,  and  since  equations  ( I )  are  of  the  first  order,  there  are  in  this  case  OD* 
surfaces  St  which  are  applicable  on  Si  and  such  tliat  their  parametric  lines 
form  a  conjugate  system.  We  thus  have  in  this  case  a  continuous  system 
of  surfaces,  and  the  above  equations  are  the  necessary  and  sufficient  condi- 
tion that  a  surface  may  belong  to  such  a  system. 
Suppose,  next,  that  Si  is  such  that 

^  jl2\'_„  fl2\M12\^  ^  n2\'^  ri2)M12\' 

(II)  or. 

"^  ^12\'^n  n2\'  ri2\'  ^^  /12) '_«  (121^/12)' 

In  this  case  >  vanishes  or  is  undefined,  and  the  condition  of  integrability 
is  not  satisfied.    Gonsequently  there  exists  no  surface  Ss  in  this  case. 
Suppose,  finally,  that 

<5  f  12\'^o  /I2\'ri2)^ 
^^2}   ^^^1^12} 

(HI) 

'J   fl2\'^„  f  12\'f  12)' 
ruW)  ""^W)    \2/ 

We  have  in  this  case  one,  and  only  one,  value  for  X«.    If  the  surface  Si 
is  such  that  in  addition  to  (IH)  being  satisfied,  (1)  are  also  satisfied,  then 
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there  is  one,  and  only  one,  surface  Sj  which  represents  tlie  result  of  deform- 
ing S,  so  that  a  conjugate  system  remains  a  conjugate  system  after  the 
deformation. 

There  are  two  cases  which  may  occur  under  (III).    Suppose  that 


'•n-'  i.v!Y  =  im' 


Then  ?.=  db  1  and  the  surface  Sa  is  such  that  its  second  fundamental 
magnitudes  Ds  and  Ih^^  are  either  equal  to  the  corresponding  magnitudes 
Di  and  Di'^  of  Si  or  they  are  the  negatives  of  Di  and  Di^'. 

But  from  the  equations  (*) 

,y  —  eg  — fs   I       ^  (5//  "^       fJi^  J 

tJv        eg  —  f*  ^     ^/«  6v ) 

Where  e,  f,  g  are  the  fundamental  magnitudes  of  the  Gauss*  sphere,  it 
is  seen  that  a  change  in  the  sign  of  D  and  D^^  corresx)onds  to  a  change  of 
sign  in  the  co-ordinates  x,  y,  z  of  the  surface,  and  therefore  the  surface  Ss 
is  either  identical  with  Si  or  it  is  symmetrical  to  Si  with  resi)ect  to  a  plane 
or  to  the  origin  of  co-ordinates. 

Suppose  next  that 

In  this  case  there  is  a  inique  value  of  A^  =^  I.  Si  may  therefore  be  de- 
formed so  that  after  the  deformation  is  carried  out  the  lines  //  =  const., 
v  =  const.,  form  a  conjugc*te  system,  although  they  do  not  form  a  conju- 
gate system  at  any  time  during  the  deformation.  Now,  by  a  theorem  of 
Dini,  (*«)  from  relation  (Illb)  no  surface  So  exists,  the  spherical  images  of 
whose  asymptotic  lines  are  the  same  as  the  spherical  images  of  a  conjugate 
system  of  lines  on  Si.  But  from  the  definition  of  associate  surfaces,  there 
is  then  no  surface  to  which  Si  is  associated,  and  thus  we  have  the  result 
that  when  (Illb)  is  true  for  any  surface  Si  referred  to  a  conjugate  system, 
there  exists  no  surface  So  to  which  Si  is  associated. 


(*)  Bianchi.  I.  c.  p.  134. 
( •* )  Bianchi,  1.  c.  p.  125. 
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A  Family  of  Warped  Surfaces. 


O.  A.  Waldo. 


Derivation  of  the  general  equation  of  aJl  warped  surfaces  having  two 
distinct  rectilinear  directrices  and  Its  application  to  a  few  special  cases. 


y; 

SL 

J 

yi 

X'. 

ft 

J  \             x: 

^i 

^'^ 

/       !  /     ^' 

a; 

Q, 

4^^ 

M  xr 

Fig.  1. 

Let  the  surface  be  defined  by  the  three  directrices 

X  =  O, z  =  p, 

y  =  O, z  =  q, 

f  (xV)  =  0, Z=:0. 

The  curve  f  (x^y^)  =  O  lies  in  the  plane  z  =0,  the  A'  and  Faxes  are 
parallel  to  the  rectilinear  directrices;  the  Zaxis  includes  the  common  per- 
P3ndicnlar  to  the  rectilinear  directrices,  unless  otherwise  specified. 

In  the  diagram  Fig.  1,  let  X^  X^''  be  one  straight  line  directrix  at  the 
distance  q  above  the  plane  z  =  o,  Y^  X'^  the  other  at  p  above  z  =  o.  Their 
horizontal  projections  will  be  the  X  and  Y  axes  of  reference. 
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Let  (x,  y,  z)  be  any  point  P  on  the   warped  surface,  and  W  W  E^^^ 
the  rectilinear  element  containing  it. 

LetOM  =  x^,ON  =  x,OR  =  q,  OQ  =  p. 

Then  by  similarities  and  projections  the  following  equations  exist : 

x^  __  E^^^iE^i  __  E'^'i   E'i  _  _jp_        ,  _  jpT_ 
X  ~  W''i  Pi  ""  Wi   P2  ~"  p— z  •  ^   ~  p— z 

Similarly,  y'  =  ^^  \ 

q— z  I 

Snbstitnting  these  values  of  x^  y'  in  f  (x'  y^)  =  o,  there  results  the  cor- 
responding fanctional  equation,  I 


Ip— z      q— z  j 


which  is  the  equntion  in  Cartesian  co-ordinates  X,  Y  axes  greneral,  Z 
axis  pei-pendicular  to  X  and  Y  of  the  warped  surfaces  as  defined  al>ove 
and  includes  er^ry  warped  surface  with  two  distinct  rectilinear  directrices. 
For  its  application  it  requires  that  a  section  of  the  surface  should  be 
known  parallel  to  the  right-line  directrices  and  not  including  either  of 
them.  This  general  surface  is  referred  directly  to  the  orthogonal  pro- 
jections of  two  warped  lines  in  space  upon  a  plane  parallel  to  both, 
and  to  their  common  perpendicular.  The  angle  at  which  the  lines 
intersect  is  implicitly  contained  in  the  equation  of  the  surface.  The 
form  of  the  equation  of  the  surface  does  not  change,  therefore,  when 
the  surface  itself  is  deformed  by  changing  the  angle  in  space  of  the 
right  line  directrices,  provided  the  form  of  the  equation  of  the  plane 
curve  directrix  remains  unchanged. 

It  is  also  at  once  evident  that  the  method  derives  immediately  the 
Cartesian  equation  of  the  wari}ed  surface  determined  by  the  fact  that 
an  element  cuts  a  curved  directrix,  a  linear  directrix  and  is  parallel  to  a 
given  plane.  This  is  equivalent  to  saying  that  one  of  our  parameters 
p.  q,   remains  finite  wliile   the   other  becomes   indefinitely   great. 

For  simplicity  suppose  the  three  axes  always  at  right  angles  to  each 
other  unless   otlierwise   specified. 

The  Hyperbolic  Paraboloid. 

(a)    Let  f  (x'  yO  =  x'  —  y^  =  O. 

Thenf  r-5A,3JL1   =  JL^_A3L  =  o. 
Ip — z    q— z  »         p — z       q — z 

Let  p  =  1,  q  =  —  1 

Then  x-f-xz  —  y-f-yz  =  o. 
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Rotate  the  xy  axes  throagh  7r/4,  then  the  zx  axes  in  the  same  way,  and 
there  results  the  well  known  equation, 

x-^  —  z3  =  2y. 
(b)     Let  f  (x^  yO  =  x^  y^  —  c  =  o. 

Thenf[-P^,-3^1   =J^  AZ._e=-P^  _?_  _  e  =  o. 
Ip — z    p — zJ        p — z   q — z  p — z    .  __  z 

""  q 

Let  p  =  1  and  q  become  indefinitely  great, 

Thenxy  =  c  (1— z). 
Rotate  the  zy  axes  through  7r/4,  let  c  =  1  and 

1  —  z  =  Z. 
Thenx«  —  y^  =  2Z. 
Ck>iiipare  this  operation  and  result  with  the  next. 

The  Hyperbolo!d  of  One  Sheet. 
Let  f  (x^  y')  =  x'  y^  —  c  =  o 

as  above  — —  -^^  =  c. 
p — z  q — z 

let  p  =  1,  q  =  —  1 

Then  xy  =  c  (1  —  z^). 

Rotate  xy  axes  through  ir/4,  let  c  =  1/2. 

Then  x«  —  y=»  +  z*  =  1. 

A  Cubic  Surface  with  Parabouc  Sections. 
Let  f  (x^  yO  =  y'«  —  x^  =  o. 

Thenf[.5iL,JT)^    qlZL__P_^  =  o. 
Ip— z    q— zJ       (q— z)«       p— z 

a.  Let  p  =  1  and  q  =  —  1.    Then 

y»  (1 — z)  =  X  (1  -h  z)*,  one  of  the  cubical  warped  surfaces.- 

b.  Let  p  =  1,  q  =  oo,  then  y^  (1  —  z)  =  x. 

c.  Let  q  =  1,  p  =  Gc ,  then  y»  =r  x  (1  —  z)*. 

Biquadratic  Surface  with  Hyperbolic  Sections. 
Let  f  (x'  yO  =  x^  —  y^«  —  c  =  o 

Then  f     — —  ,  — —  l   =  y^ — :^  —  ,/*  "^  ,^  —  o=  o 


[p— z  '  q— zJ         (p— z)«       (q— z)« 
a.     Let  p  =  l,  q  =  —  1,  c  =  l 

Then  x»  (1  -f  z)»  —  y«  (1  —  z)«  =  (I  —  z«)« 
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b.     Let  p  =  l,  q=  oo,  o=:l 

Then  x«  —  y«  (I  —  z)«  =  (1  —  z)« 
o.     Let  p=  a,  q=:l,  0  =  1 

Then  x«  (I  —  z)«  —  y«  =  (1  —  z)« 

Biquadratic  Surface  with  Elliptical  Sections. 

Let  f  (x'  yO  =  x^  +  y^  —  c  =  o 

r   px        qy    1  _     p'  X*     ^     q'  y' 
IP"- 

a.  Let  p  =  1,  q  =  —  1,  o  —  1 

Then  x«  (1  f  x)«  +  y«  (1  —  z)«  =  (1  —  z«)« 
Here  the  volume  between  rectilinear  directrices  is  exactly  that  of  a 
sphere  of  radios  one. 

b.  Let  p  =  aq,  c  =  1  * 

Then -I ^ =  1 . 

(•-^)  ('-tj 

2  aq 
Circolar  sections  are  at  z  =  o  and  z  =  -—-=-. 

l-ha 

The  planes  z  =  o,  z  =  q,  z  =  .         ,  z  =  aq  divide  every  transversal 

i  -{-  a 

harmonically.    In  particular  every  element  is  divided  harmonically  by  the 
circular  sections  and  the  rectilinear  directrices. 

c.  Combining  the  last  two  surfaces  and  letting  p  =  aq, 

X2  ya 

Solve  for  sections  parallel   to  the  xy  plane  and  of   the  same  eccen- 
tricity : 

aq(m  — 1)       ,  aq(m-fl)*       .     .,  ..• 

2  =  .J* and  z  =  -5-^- i  for  similar  conic  sections. 

m  —  a  m  -f  a 

It  is  then  easily  seen  that  the  four  planes, 

z  =  q, 

aq  (m  —  1) 

m  —  a 

z  =  aq, 

_  aq  (m  -f  1) 
^-^     m-f-a    • 
divide  any  transversal  harmonically. 
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d.  In  the  most  general  form  with  elliptic  sections: 

Let  p  =:  1,  q  =:    00,  C  =:  1. 

Then  x»  -|-  (1  —  z)^  ya  =  (1  —  z)S  the  equation  of  Wallis's  Ooneo- 
Onnens,  or  the  ship  carpenter's  wedge. 

e.  Assume  case  a.  The  central  section  at  z  =  o  is  a  circle.  Deform 
the  surface  hy  rotating  one  directrix  about  the  Z  axis  any  angle  less  than 
?r/2.  The  section  z  =  o  will  now  be  an  ellipse  referred  to  its  equi  conju- 
gate diameters.  The  form  of  the  equation  of  this  section  will  not  change ; 
also  the  form  of  the  equation  of  the  deformed  surface  will  be  invariant. 

Order  of  the  Resulting  Warped  Surfaces. 

Let  fn  (x  y)  represent  a  homogenous  algebraic  expression  involving  x 
and  y  and  of  the  nth  degree. 

in  the  fundamental  demonstration, 

1.  Let  f  (x'  yO  =  f,  (X  y)  —  c  =  o. 

If  X  and  y  are  both  present,  the  corresponding  warped  surface  is  of 

tlie  2d  order. 
If  X  or  y  is  absent,  the  resulting  surface  is  a  plane. 

2.  Let  f  (x^  yO  =  h  (x  y)  +  fi  (x  y)  —  c  =  o. 
x'  and  y*  both  present,  4tli  order. 

X*  or  y*  absent,  other  terms  present,  3d  order. 
x»  and  y*  both  absent,  xy  present,  x  and  y  present  or  one  or  both 
absent,  2d  order. 

3.  Let  f  (x'  yO  =  fs  (x  y)  +  U  (x  y)  +  fi  (x  y)  —  c  =  o. 
x»  and  y3  both  present,  6th  order. 

x8  or  y8  absent,  other  terms  present,  5th  order. 

x^  and  terms  involving  x*  absent ;  or,  y^  and  terms  involving  y*  ab- 
sent, 4th  order, 

x^  and  y^  both  absent,  other  terms  present,  4th  order. 

x^,  y^,  and  xy*  and  terms  involving  y*  absent,  other  terms  present ; 
or,  x",  y'^,  and  x*y  and  terms  involving  x*  absent,  other  terms 
present,  3d  order. 

To  deduce  the  general  law  of  order  of  the  resulting  scrolls,  construct 
Fig.  2.  Within  the  squares  are  present  all  the  powers  and  combinations 
that  can  occur  in  a  complete  equation  in  x,  y,  of  the  5th  degree.  The 
nxunbers  at  the  intersections  of  the  lines  show  the  order  of  the  resulting 
scroll  provided  at  least  two  terms  remain  in  our  original  f  (x^",  y^)  =  o,  one 
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of  which  lies  in  a  sqnare  two  sides  of  which  converge  in  the  angle  in  ques- 
tion, or  one  of  the  two  terms  lies  in  a  square  bounded  above  and  to  the 
right  by  one  of  the  lines  converging  at  the  angle,  the  other  in  a  square 


Fit.  2. 

bounded  above  and  to  the  left  by  the  other  line  making  the  angle.  Thus 
below  one  of  the  points  marked  5  is  found  the  term  x^K  This  term  joined 
with  any  or  all  others  lying  between  the  lines  converging  at  that  particu- 
lar 5,  will  yield  a  scroll  of  the  5th  order. 

So  also  we  will  have  a  scroll  of  the  5th  order  if  we  select  z*y*  on  one 
side  and  x^  on  the  other  side  of  the  space  boimded  by  the  lines  converging 
at  the  same  point  5. 

At  the  middle  point  of  the  whole  of  Pig.  2  is  a  vertex  marked  4.  The 
following  groups  can  be  arranged  for  the  equation  of  the  curvilinear 
directrix,  but  in  every  case  the  resulting  scroll  will  be  of  the  4th  order. 

1.  x*y'  and  o  present,  xy  present  or  absent, 

2.  x^y^  and  c  present,  and  other  terms  i^resent  besides  x  y, 
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3.  x^y  and  xy*  present,  other  terms  present  or  absent, 

4.  x*y  and  y^  present,  other  terms  present  or  absent  (or  xy=*  and  x*), 
6.    X*  and  y^  present,  other  terms  of  lower  degree  present  or  absent. 

1  and  2  are  built  from  4th  degree  terms  and  the  resulting  equation 
is  only  the  4th. 

3,  has  two  3d  degree  terms  present,  scroll  4th. 

4,  one  term  3d  degree,  other  2d,  scroll  4th. 

5,  built  from  second  degree  t^rms,  scroll  4th. 


Fig.  3. 


Fig.  8,  shows  at  once  the  order  of  the  resulting  scroll  when  the  equa- 
tion, of  the  curvilinear  directrix  is  marked  by  the  presence  or  absence  of 
certain  specified  terms. 
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DouBLB  Generation. 


The  law  of  double  generation  is  simply  stated.  Two  straight  lines  are 
chosen  parallel  to  the  plane  of  the  curvilinear  directrix,  the  three  giving 
rise  to  a  scroll  of  a  certain  equation.  Suppose  two  other  straight  lines  can 
now  be  found  parallel  to  the  plane  of  the  curvilinear  directrix  and  inter- 
secting the  first  two  rectilinear  directrices.  Suppose  the  use  of  the  second 
pair  of  lines  gives  exactly  the  same  equation  as  the  first  two,  then  the  sur- 
face is  one  of  double  generation.    For  example,  xf  y  =  c.    Substitute  — — 

p — z 

for  x^  making  p  =  1  and  -^^   for  y'  making  q  =  —  I.     There  results 
q — z 

xy 

=  c;    now  make  p  =  —  1  and  q  =  -f  1.     The  same  equa- 

(1  -|-z)(l-4) 

tion  results.    In  fact  these  are  the  two  generations  of  the  hyperboloid  of 

one  sheet. 

It  then  becomes  at  once  apparent  that  all  scrolls  are  doubly  generated 
whose  curvilinear  directrix  has  for  its  equation  a  function  of  the  product 
term  (xy),  the  plane  of  the  curvilinear  directrix  being  parallel  to  the  recti- 
linear directrices.  Thus  the  first  of  the  five  4th  scrolls  order  mentioned 
above,  viz. :  the  one  having  x=^y^  and  c,  and  perhaps  x  y  terms  in  the 
equation  of  the  curvilinear  directrix  is  a  scoll  of  double  generation. 

It  Is  not  at  once  evident  that  the  property  discussed  above  Is  co- 
extensive with  all  the  doubly  generated  warped  surfaces  in  the  family 
under  discussion.  Such  surfaces  may  also  depend  upon  other  properties 
not  yet  discovered. 

General  Observations. 

It  is  evident  that  the  validity  of  the  demonstration  does  uot  require 
the  axis  of  Z  to  be  the  common  perpendicular  between  the  two  recti- 
linear directrices.  If  the  Z  axis  connects  the  two  directrices  in  ques- 
tion and  passes  through  the  middle  point  of  their  common  perpendicu- 
lar, it  follows  at  once  that  the  demonstration  proceeds  as  before  by 
parallel   instead   of   orthogonal   projection. 

If  we  conceive  the  three  axes  of  reference,  under  the  restrictions  just 
given,  to  be  oblique  to  each  other,  we  find  the  resulting  equations  are  still 
in  their  simplest  forms.  In  the  surfaces  of  the  second  order  the  axes 
would  then  be  conjugate  axes.  In  surfaces  of  higher  order  the  axes 
of  reference  would  play  the  part  of  conjugate  axes. 
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It  will  frequently  happen  that  the  equation  of  a  scroll  will  be  sought 
whose  three  directrices  are  given  as  above,  viz.,  two  rectilinear  and  one 
plane  curvilinear  directrix,  but  the  latter  In  some  plane  not  parallel  to 
the  two  former  lines. 

In  this  case  additional  means  should  be  given  for  writing  the  equa- 
tion of  the  surface  under  the  new  conditions.  It  will  then  be  easy  to 
find  a  section  parallel  to  the  two  right-line  directrices  and  the  problem 
then  is  solved  by  the  process  discussed  in  this  paper. 

A  modification  of  the  method  here  discussed  finds  the  equation  of  a 
scroll  given  by  two  rectilinear  directrices  and  a  plane  section  of  the 
surface,  the  section  being  oblique  to  a  plane  parallel  to  the  two  given 
straight  lines 
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An  Investigation  of  N-Rays. 


R.  R.  Ramsey  and  W.  P.  Haskman. 


This  paper  is  an  account  of  an  attempt  of  the  authors  to  repeat  the 
experiments  of  R.  Blondlot  in 'which  he  has  discovered  that  there  is  an 
Invisible  radiation  given  off  from  an  Auer  (Welsbach)  burner,  Nemst  lamp 
and  other  sources. 

BlondJot  was  investigating  the  iK)larizatlon  of  X-rays  (Comptes  Rendus, 
Feb.  23,  1903)  and  using  a  feeble  spark  gap  as  a  detector.  He  thought 
he  had  discovered  that  the  X-rays  were  polarized  in  certain  planes.  In 
a  few  days  (Comptes  Rendus,  March  23,  1903)  he  was  convinced  that 
the  effects  were  due  to  other  rays  than  X-rays.  In  May  of  the  same 
year  (Comptes  Rendus,  May  11.  1903)  an  article  by  Blondlot  appeared, 
entitled.  "Rays  from  an  Auer  Burner."  An  ordinary  Welsbach  burner 
(Auer  burner)  was  surrounded  with  an  iron  chimney  in  which  a  window 
was  cut  and  closed  with  an  alumiLum  sheet  .1  mm.  thick.  The  radiation 
from  this  window  was  allowed  to  fall  ou  the  little  spark  gap  and  the 
intensity  of  the  light  from  the  spark  was  seen  to  increase.  By  means 
of  a  quartz  lens  Blondlot  was  able  to  detect  four  different  wave  lengths. 
The  intensity  of  the  spark  gap  is  found  to  have  four  maximums  as  it  Is 
moved  to  and  fro  along  the  principal  axis  of  the  lens. 

A  week  later  (Comptes  Rendus,  May  25,  1903)  Blondlot  published 
an  article  In  which  he  gave  a  list  of  various  sources  of  N-rays  and 
several  means  of  detecting  them,  the  chief  ways  being  the  little  spark 
gap;  a  sheet  of  silver  heated  to  a  very  dull  redness  by  a  little  gas 
flame;  a  small  phosphorescent  screen  which  has  been  feebly  excited  by 
sunlight  or   other   source. 

The  intensity  or  brilliancy  of  these  detectors  was  found  to  Increase 
when  the  radiation  falls  upon  them.  In  this  article  Blondlot  calls  the 
new  rays  N-rays.  from  the  town  of  Nancy,  his  home. 

In  a  short  time  afterward  Blondlot  published  an  article  In  which  he 
found  that  a  Nemst  lamp  with  an  aluminum  window  is  a  good  source. 
He  also  found  that  certain  substances  store  up  N-rays  when  they  are 
exposed  to  N-rays  and  give  off  the  rays  afterward.  Among  those  that 
itore  up  the  rays  are  quartz,  stones  and  brick.     Wood,  aluminum,  paper, 
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dry  or  wet,  and  paraffin  do  not  store  up  the  rays.  He  found  that  one 
of  the  essential  conditions  of  a  substance  that  stores  up  the  rays  iB 
dryness.  It  is  found  that  briclis  exposed  to  sunlight  become  a  source 
for  hours  afterward. 

While  experimenting  along  this  line  Blondlot  discovered  an  unex- 
pected effect.  While  viewing  a  strip  of  white  paper  which  was  feeblj 
illuminated,  a  brick  which  had  been  exposed  to  sunlight  was  bronght 
near  the  eye  and  the  outline  of  the  paper  became  more  distinct.  The 
intensity  diminished  when  the  brick  was  removed.  A  clock  face  whidi 
seemed  a  grey  patch  on  the  wall  became  clearly  outlined  and  the  hands 
visible  when  a  brick  was  brought  near  the  eye.  W^ater  intercepts  the 
radiation,  in  fact,  Blondlot  used  dampened  paper  as  screens  in  his  wort 
Salt  water  transmits  the  rays.  An  ox  eyo  was  transparent  and  became 
a  secondary  source.  Hyposulphite  of  soda  In  solid  or  solution  is  found 
to  be  a  powerful  accumulator.  Blondlot  has  found  that  compressed  g^ss, 
wood,  etc.,  emit  N-rays  and  cause  the  phosphorescent  screen  to  become 
more  luminous.  A  bent  cane  near  the  head  caused  a  clock  to  become 
more  visible.  Unbending  the  cane  caused  the  clock  to  disappear.  Tem- 
pered objects,  such  as  files,  knife  blades,  hammered  brass,  had  the  same 
effect,  as  also  did  a  knife  blade  from  an  ancient  tomb.  The  rays  are 
emitted  from  nearly  every  strained  object.  In  fact  F.  E.  Hackett  (Boy. 
Dublin  Soc.  Trans.  8,  10,  pp.  127-138,  Sept.  1904),  the  only  Enghsh  speak- 
ing person  who  is  sure  he  has  observed  the  effect,  recommends  the  use 
of  cork  or  wood  under  pressure  as  a  source. 

In  the  early  part  of  the  present  year  Blondlot  finds  that  he  has  been 
dealing  with  two  distinct  kinds  of  radiation.  N-rays  cause  the  calcium 
sulphide  screen  to  become  more  luminous,  while  the  second  radiation, 
or  Nj-rays  cause  the  normal  intensity  to  decrease.  N-rays  cause  the 
normal  intensity  from  the  screen  to  increase,  while  Nj-rays  cause  the 
tangential  radiation  of  the  screen  to  become  more  luminous. 

Photographs  have  been  published  which  shoAv  a  greater  effect  on 
the  plate  under  the  influence  of  the  N-rays  than  that  without.  For  these 
photographs,  in  every  case,  the  light  from  the  little  spark  gap  is  used. 
A.  Charpentier  has  found  that  the  human  body  is  a  source  of  N-rays, 
the  intensity  being  greater  near  the  nerve  centers.  The  spinal  colunm 
can  be  traced  by  means  of  the  screen.  Certain  parts  of  the  brain  give  off 
the  raj's  abundantly.  The  intensity  being  greatly  augmented  when  the 
brain  is  active.    Charpentier  can  see  hinisf.lf  think.    To  refute  those  who 
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say  tbe  phenomenon  is  one  of  heat  Charpentler  has  placed  frogs  on  ice 
and  lowered  their  temperature  below  that  of  the  screen  and  shown  that 
the  cold  frog  is  still  a  source. 

Charpentler  describes  experiments  in  which  N-rays  are  conducted 
along  wire.  Two  phosphorescent  screens  are  attached  on  the  ends  of 
a  wire,  length  in  one  case  300  cm.  N  radiation  is  allowed  to  fall  on 
one  screen  and  the  screen  on  the  other  end  is  seen  to  become  more 
luminous.  The  N-rays  are  found  by  Gharpentier  to  have  the  property  of 
increasing  the  intensity  of  certain  odors:  ammonia,  acetic  acid,  etc. 

E3.  Meyer  has  found  that  plants  emit  N-rays.  Certain  substances 
while  going  into  solution  become  sources.  The  electrolyte  of  a  Le  Clanche 
cell  has  been  found  to  be  a  strong  source  after  the  cell  has  been  short- 
circuited. 

One  curious  fact  about  Nyrays  Is  that  up  to  very  recently  at  least, 
every  successful  experimenter  has  been  a  Frenchman. 

Numerous  short  articles  have  appeared  explaining  the  phenomena 
as  one  of  heat  or  as  one  due  to  psychical  phenomena. 

Although  we  so  far,  like  many  others,  have  not  been  successful,  we 
thought  an  account  of  our  attempts  was  worthy  of  mention. 

It  was  evident  after  a  number  of  preliminary  trials  that  the  eye 
could  not  be  relied  upon  to  detect  the  variation  in  a  feebly  luminous 
somrce  of  light.  The  rays  are  produced  by  a  Welsbach  burner  shut  up  in 
an  iron  pipe  about  50  cm.  long,  10  cm.  In  diameter  with  walls  1  cm.  thick. 
The  pipe  is  pierced  by  a  window  about  5  cm.  long  and  2  cm.  in  width 
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and  closed  by  some  black  paper,  and  a  sheet  of  aluminum  16  mm.  thick. 
The  general  arrangement  of  the  apparatus  is  that  shown  in  Fig.  I.    The 
Yt—A.  or  SoniiCB,  '04. 
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rays  are  supposed  to  pass  through  the  window  W  and  fall  on  some  feebly 
luminous  object  such  as  a  heated  platinum  wire  or  a  calcium  sulphide 
screen  at  B,  Both  the  platinum  wire  and  the  sulphide  screen  were 
used  and  when  viewed  by  the  eye  through  ground  glass  at  various 
angles  and  positions  relative  to  the  source  nothing  definite  was  noticed. 
The  feebly  luminous  spot  at  times  apparently  brightened,  then  moved 
around  in  a  circle  and  went  through  a  series  of  displacements.  This 
proved  that  nothing  definite  can  be  arriveil  at  by  viewing  directly  with 
the  eye. 

The  most  reliable  method  of  recording  the  action  of  a  feebly  lumiDOUS 
source  is  photography.  With  this  method,  direct  and  indirect  vision  Is 
eliminated,  as  well  as  the  error  due  to  the  Increased  sensitiveness  of  the 
eye  after  being  In  the  dark  for  some  time.  A  number  of  photographs 
were  taken,  on  Seed's  regular  "gilt  edge"' plates,  with  the  light  from  a 
heated  platinum  wire,  a  luminous  calcium  sulphide  screen,  and  a  feeble 
spark. 


The  Platinum  WraE. 

The  platinum  wire  was  a  very  thin  strip  cut  from  a  piece  of  foil 
.03  mm.  thick,  so  that  In  no  place  was  the  wire  more  than  .05  mm. 
broad.  Only  one  place  along  It  was  allowed  to  be  heated  and  the  ap- 
proximate breadth  of  this  place  was  .03  mm.  The  wire  was  heated  by 
a  current  approximately  .9  amperes  from  three  or  five  Edlson-Lalande 
batteries.  In  some  of  the  latter  experiments  a  storage  battery  was  used. 
The  relative  position  of  the  different  parts  of  the  apparatus  Is  shown 
in  Fig.  II. 


aa    ^ 


B  is  a  cardboard  box  in  which  is  placed   the  platinum  wire.     The 
platinum  wire  Is  soldered  to  two  copper  wires  which  are  fastened  to  a 
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wooden  block  by  two  binding  posts  in  order  to  make  connection  with  the 
battery.  The  photographic  plate  was  so  mounted  back  of  a  block  of 
wood  about  25  cm.  long,  14  cm.  wide  and  4  cm.  thick  with  a  hole  2^^ 
cm.  in  diameter  that  it  could  be  slid  past  the  opening  and  a  number  of 
exposures  made  upon  one  plate. 


The  first  two  photographs  taken  witfi  the  apparatus  just  descriljed 
with  the  time  of  exposure  and  current  as  Indicated.  There  is  very  little 
if  any  difference  between  those  marked  N  and  the  others.  Those  marked 
N  are  exposures  without  a  lead  screen  inserted  between  the  source  and 
the  platinum  wire. 
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Calcium  Sulphide. 


The  calcium  sulphide  is  the  luminous  sulphide  as  prepared  hy  E.  H. 
8arg(nt  &,  Company,  Chemists,  of  Chicago.  The  sulphide  was  spread  on 
a  cardboard  with  mucilage  and  excited  by  sunlight.  A  tin  can  was 
placed  around  the  iron  pipe  and  aluminum  window  placed  in  the  tin 
can.  With  this  arrangement  some  of  the  external  heating  effects  were 
elimlnatfd. 


rhotographs  III  and  IV  were  taken  with  the  sulphide  screen  parallel 
to  the  aluminum  window  so  that  the  rays  must  fall  on  the  back  side  of 
the  screen  while  their  effect  was  photographed  from  the  front  side. 
Photograph  III  was  taken  with  the  sensitive  plate  about  4  cm.  from 
the  screen  while  IV  was  less  than  1  cm.  and  in  no  case  was  the  sulphide 
screen  more  than  25  cm.  from  the  source.  In  III  the  exposures  were 
alternated  so  that  2,  4,  G  and  8  were  exposed  to  all  radiations  that 
might  come  from  a  Welsbach  burner  and  pass  through  an  aluminum 
window,  while  1,  3,  5  and  7  were  taken  when  a  lead  screen  was  placed 
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between  the  source  and  sulphide  screen.  In  the  photographs  it  is  seen 
that  there  is  a  gradual  decay  in  the  luminous  intensity  of  the  screen, 
and  if  there  is  any  radiation  coming  from  the  burner,  in  no  case  is  It 
sufflcently  intense  to  overcome  the  decay  or  even  make  the  rate  notice- 
ably different. 

Photograph  IV  was  talsen  by  exposing  one-half  of  the  luminous 
screen  to  the  radiations  while  at  the  same  time  the  other  half,  which 
was  screened  from  them  by  lead,  was  exposed.  The  arrangement  is 
similar  to  that  shown  in  Fig.  III. 


r 



1 

1 i 1 

!  *  S  is  a  large  lead  plate  1  mm.  thick  with  a  circular  opening  in  the 
center,  on  the  back  of  which  is  fastened  the  sulphide  screen.  In  the 
line  A  D  across  the  opening  is  a  lead  strip  projecting  2  or  3  mm.  foward. 
A  B  C  r>  is  a  small  lead  plate  on  the  back  side  of  the  larger  one.  covering 
one-half  of  the  opening.  With  this  arrangement  sixteen  exposures  were 
taken  on  one  I'late  and  a  direct  comparison  can  be  made.    In  the  sixteenth 


u/ 


t    Bl 


there  is  not  much  difference  between  the  half  marked  N  and  the  half  not 
marked  at  all. 
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Photograph  V  is  taken  with  the  aid  of  convex  lenses,  focussing  the 
light  from  the  sulphide  screen  on  the  plate;  by  means  of  a  lead  plate. 


one-half  of  the  luminous  screen  was  screened  from  the  source  In  such 
a  manner  as  is  shown  In  Fig.  IV.  A  black  strip  of  paper  is  pasted  across 
the  center  of  the  screen  to  mark  the  halves  of  the  luminous  sulphide. 
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Photograph  VI  is  a  trial  plate  to  Investigate  the  effect  of  various  times 
Of  exposures.  The  exposures  marked  N  are  seen  to  be  slightly  darker 
on  the  negative.  This  seems  to  indioato  that  there  Is  a  slight  effect 
from  the  radiations  of  the  Welsbach  l)urner.     Photographs  VII  and  VIU 


are  to  show  whetlier  or  not  VI  is  due  to  a  radiation.  VI 1  shows  similar 
results  to  VI  and  Is  talien  under  similar  conditions.  It  was  thought 
that  it  might  be  due  to  heat,  and  to  prove  this  a  lead  plate  was  placed 
against  the  tin  can,  wIhmc  it  liecanio  heated.  Exposure  VIII  Is  made  with 
the  radiation  cut  off  by  the  lead  plate  suspended  between  the  source  and 
sulphide  screen  and  shows  similar  results  to  VI  and  VII.    The  exposures 
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marked  N  are  the  tleuser  on  the  negative,  not  because  of  a  radiation 
falling  on  the  corresponding  side  of  the  screen,  but  because  of  heat  or 
of  Initial  conditions  of  luminosity.  The  arrangement  of  apparatus  for 
these  three  photographs  is  shown  in  Fig.  V. 
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FfG,  V. 


Feeble  Spark. 


The  apparatus  used  was  as  described  in  Blondlot's  work.  The  results 
were  negative  and  only  two  photographs  taken,  both  of  which  are  given 
in  plate  IX  and  X.     The  Intensity  of  Ihe  spark  was  that  given  by  a 
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spark  between  two  rouuded  ends  of  platinum  wire  V2  n^ni.  diameter  sepa- 
rated a  small  fraction  of  a  mm.    The  potential  at  the  sparli  gap  was  not 


great  enough  to  spark  a  distance  of  ^  mm.  While  working  with  this 
apparatus  a  phenomenon  occurred  which  shows  how  easily  constant  errors 
may  influence  the  result.  The  lead  screen  used  to  intercept  the  radia- 
tion was  suspended  by  cords  to  the  top  of  the  iron  lamp  chimney  so  as 
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to  be  easily  and  noiselessly  swung  in  and  out  of  the  path  of  the  radia- 
tion from  the  window.  It  was  noticed  that  when  the  lead  was  Interposed 
the  intensity  of  the  spark  gap  as  seen  through  the  ground  glass  di- 
minished considerably  and  increased  again  when  taken  away.  This  was 
what  we  were  looking  for.  Of  course  we  thought  that  after  weeks  of 
vain  effort  we  were  to  be  rewarded.  After  changing  our  apparatus  a 
little  the  results  were  just  the  reverse  of  what  we  expected.  We  also 
noticed  the  character  of  the  sound  of  the  vibrator  of  the  induction  coll 
changed  in  unison  with  the  Intensity.  A  little  Investigation  showed  that 
a  slight  pressure  anywhere  on  the  table  would  produce  the  same  effect 
It  seemed  that  the  vibrator  was  vibrating  about  a  point  of  nearly  un- 
stable equilibrium.  A  slight  change  of  level  of  the  table  caused  the 
vibration  to  be  different  and  thus  cause  a  different  Intensity  of  the 
spark.  The  weight  of  the  screen  as  It  was  swung  to  and  fro  was  enough 
to  change  the  level  of  the  table,  which  was  an  ordinary  wooden  one  set 
solidly  on  a  concrete  basement  floor. 

A  three-glower  220  volt  Nernst  lamp  was  substituted  for  the  Wels- 
bach  lamp.     The  results  were  the  same  as  before. 

Our  results  are  all  negative.  After  experimenting  for  some  months 
and  appreciating  the  difficulties  and  the  various  psychlal  phenomena 
that  may  enter  we  are  tempted  to  believe,  as  some  others  do,  that 
the  various  French  physicists  have  been  misled.  On  the  other  hand, 
when  we  consider  that  the  experimenters  on  this  phenomenon  have 
world-wide  reputation,  we  can  not  thlnis  that  such  men  as  Blondlot, 
Gharpentier,  or  Becquenl  would  rush  Into  print  on  a  subject  of  which 
they  were  not  absolutely  certain,  especially  on  one  that  has  been  called 
In  question  by  noted  physicists. 

It  Is  our  Intention  to  remodel  our  apparatus  In  certain  respects  and 
continue  the  Investigation. 
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The  Apache  Medicine  (Ceremonies  Performed  Over  the 
Daughter  of  C  30. 


Albert  B.  Reaoan. 


C  30's  daughter,  Dear  Port  Apache,  Arizona,  was  very  sick,  so  the 
chief  medicine  men  of  the  clan,  having  used  every  other  remedy  known 
to  their  profession,  decided  to  use  the  Gunelpleya  Disk  performances 
(described  m  the  Indiana  Academy  of  Science  for  1903)  and  the  Medicine 
Ghost  Dance  as  a  remedy  to  make  her  well.  This  remedy  is  the  last 
medical  resort  known  to  the  Apache  Indians.  They  believe  that  it  wiU 
either  cure  the  patient  or.  If  he  dies,  will  prepare  him  for  the  Happy  Hunt- 
hig  Ground.  It  belongs  to  the  faith  cure  side  of  the  Apache  medical 
practice.  The  Gunelpleya  Disk  performances  are  day-time  ceremonies, 
the  Medicine  Ghost  Dance  is  always  performed  at  night.  The  former 
always  immediately  precedes  the  latter. 

Having  decided  what  to  do,  the  medicine  men  set  about  to  do  it  at 
once. 

In  a  sheltered  sunny  spot  they  made  a  canvas  enclosure  about  thirty 
feet  in  diameter.  The  enclosed  area  being  then  leveled,  they  drew  a 
medicine  disk  in  It  some  sixteen  feet  in  diameter.  This  disk  they  dec- 
orated In  concentric  rings  with  several  symbols  of  their  gods;  the  sun, 
rainbows,  deer,  bird,  and  gods  or  Gunelpleya,  represented  by  the  figures 
of  men.  These  they  drew  on  the  ground  In  various  colors,  the  coloring 
material  being  prepared  as  follows:  The  black  from  groundup  charcoal; 
the  red  from  pulverized  red  sandstone;  the  yellowish- white  from  crushed 
limestone;  and  the  green  from  groundup  leaves. 

The  disk  being  completed  the  Gunelpleya  cermonles  began.  The 
oldest  grandmother  present,  In  this  case,  Chlnda  by  name,  came  Into  the 
canvas  enclosure,  walked  to  the  center  of  the  disk  with  cattail  flag  polleh, 
sprinkled  each  of  the  symbolic  figures  of  the  disk  with  cattail  flag  pollen, 
the  sacred  meal  of  the  Apaches,  called  by  them  "Hottendin.'*  She  then 
took  a  cup  partly  fllled  with  water  and,  beginning  with  the  outer  rainbow 
circle,  the  outer  flgure  of  the  disk  thus  drawn,  she  walked  around  on 
each  concentric  circle,  both  space  and  bow,  from  the  rim  of  the  disk  to 
its  center,  stooping  before  each  sacred  object  to  gather  a  pinch  of  dust 
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from  It  This  dust  she  put  in  the  cup  which  she  carried  In  her  hand. 
Having  completed  her  dust  gathering,  she  prayed  for  a  moment  to  the 
four  great  gods  that  are  holding  up  the  four  corners  of  the  earth;  then 
set  the  cup  down  in  the  center  of  the  disk  and  took  her  departure. 

As  soon  as  grandma  commenced  to  take  her  leave,  the  sick  girl  entered 
the  enclosure  and,  as  she  was  too  weak  to  walk,  they  carried  her  around 
each  concentric  circle  from  the  outer  rim  of  the  disk  to  its  center,  placing 
her  on  the  sun  drawing  with  her  face  turned  toward  the  evening  sun.  At 
this  moment  the  musicians,  who  had  seated  themselves  within  the  canvas 
enclosure  in  the  space  between  the  canvas  and  the  disk,  began  to  chant 
in  the  minor  key: 

"Kaws^  ah  trm^-nee  yah'  oeh'  kah' 
Kaws'  ah  tun'-nee  yah'  osh  kah' 
Kaw«'  ah  tun'-nee  yah'  oeh  kah' 
Eaws'  ah  tnn'-nee  yah'  osh  kee'  yah'. 
Yah'  dethith'-be'-zhe' 
Pair-ris'  kee-kay^  ed-dee-teen' 
Tsot'  nn-tzhon'-nee 
Bair'  in-dali'  klee'-dal-ash' 
Yah'  ed-dee-t«en'  oo'  bair'  tzlion'-nee 
Nod'-o-tasli' yo' e' hay' nay'.** 

Just  as  the  monotonous  music  had  attracted  the  attention  of  all,  a 
ghost  dancer,  called  by  the  Indians  "Cheden,"  came  from  a  nearby  thicket 
and  danced  into  the  enclosure.  He  was  nude  with  the  exception  of  danc- 
ing skirt,  moccasins  and  hat,  the  latter  being  a  square-shouldered  ghost 
hat.  This  hat  had  for  a  support  piece  a  bow-shaped  withe  which  passed, 
yoke  fashion,  from  the  crown  of  the  head  to  beneath  the  chin,  where  the 
ends  of  the  yoke  were  tied  together  with  a  sinew  to  keep  the  hat  in  place. 
This  withe  had  a  muslin  mask  stretched  over  it  loosely.  To  this  yoke  at 
the  top  was  fastened  a  transverse-bar  of  yucca  wood  from  which  several 
upright  pieces  projected  on  which  there  were  peculiarly  carved  cross 
pieces  and  zigzag  red  lines,  indicating  lightning.  To  make  the  ghost  figure 
more  grotesque,  the  dancer's  body  was  painted  in  various  colors.  A 
ghost  god  decorated  his  breast  and  the  red  bolt  lightning  his  arms.  He 
held  a  butcher  knife  in  one  hand  and  a  lightning  painted  wand  in  the 
other.  On  entering  he  danced  around  within  the  enclosure  for  a  consider- 
able time.    He  then  walked  around  the  circle  from  the  east  turning  con- 
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tinually  to  the  right  and  edging  in  toward  the  center  of  the  disk  till  he 
reached  the  patient,  approaching  her  from  the  rear.  He  then  laid  down 
his  knife  and  wand  and  dipped  his  hands  in  the  muddy  water  in  the  cup. 
He  then  rubbed  the  sick  one*s  back  with  the  muddied  hands.  When  he 
had  done  this  he  lifted  his  hands  skyward  and  sent  the  "sick"  away  by 


Tlie  Medicine  Dancer.    A  Pose  in  the  Medicine  Dance. 

blowing  a  hissing  breath  through  them.  In  like  manner  he  placed  his 
hands  on  the  woman's  head,  on  her  breast  and  on  her  arms.  Having 
completed  his  task  and  sent  "sick*'  away,  he  galloped  off  into  obscurity. 
When  the  "Cheden''  had  gone,  chief  medicine  man  Brigham  Young 
went  and  took  the  muddy  cup  and  rubbed  the  woman  in  the  same  manner 
as  the  "Cheden"  had  done  before  him,  except  that  he  daubed  her  almost 
all  over  with  the  mud,  praying  continually  as  he  did  so.  When  he  had 
completed  his  daubing,  they  carried  the  sick  woman  from  the  enclosure. 
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Then  each  one  who  cared  took  some  of  the  dust  of  the  gods,  that  Is, 
gathered  a  pinch  of  dust  from  each  of  tht?  symbolic  figures.  This  being 
done,  the  disk  was  obliterated.  The  Gnnelpleya  ceremonies  were  thns 
brought  to  a  close.    The  next  scenes  were  those  of  the  ghost  dance. 

At  about  ten  o'cloi'k  that  night  a  huge  bonfire  was  kindled  in  a  level 
open  area,  around  which  practically  all  the  Indians  of  the  tribe  gathered. 
Two  drummers  seated  themselves  on  their  blankets  a  little  to  the  west 
of  the  big  fire  and  began  to  beat  the  Indian  "tomtoms,"  drums  made  by 
stretching  a  rawhide  over  the  open  face  of  a  pot.  As  soon  as  the  dull 
drum  beats  were  heard  all  who  desired  to  sing  joined  the  drummers  and 
began  to  chant: 

To'-kwah  tzhoo^-nah  nahd^-o-tash^ 

To'-kwah  tzhoo'^-nah  nahd'-o-tash' 

To'-kwah  tzhoo^-nah  nahd^-o-tash^ 

To''-kwali  tzhoo'-nah  nahd'^-o-toosh^-she  ah''  i'  a'  nah'  ah' 

To'-kwah  tzhoo'-nah  nahd'-o-toosh'-she  ah'  i'  a'  nah'  i'. 
After  the  singing  had  been  going  on  for  probably  half  an  hour,  the  sick 
girl  was  carried  to  the  place  of  meeting  and  placed  on  a  blanket  to  the 
east  of  the  tire.  On  this  she  reclined  for  almost  an  hour  waiting  for  those 
who  were  to  perform  over  her.  At  last  they  came,  the  ghost  dancers. 
There  were  five  of  them,  four  medicine  dancers  and  a  clown.  The  former 
were  "Chedens"  and  were  all  attired  liko  the  "Cheden"  above  described 
with  the  exception  that  the  hats  of  two  of  them  had  the  lath  crest  pieces 
arranged  in  fan  shape  so  as  to  resemble  the  spread  tail  of  a  turkey,  which 
it  was  Intended  to  represent.  The  clown  was  attired,  painted  and  daubed 
similarly  to  the  ghost  dancers,  the  crest  of  his  hat,  however,  was  neither 
square  shouldered  nor  fan-shaped;  but  instead  the  lath  extended  out  as 
horns  from  each  side,  a  small  cross  cresting  the  hat.  Besides  the  differ- 
ence in  the  hat,  he  also  had  a  l)elt  of  pine  twigs  around  his  waist  and  a 
bunch  of  fir  twigs  at  his  back  that,  In  several  respects,  made  him  look 
like  Christian  In  "Pilgrims'  Progress"  as  he  started  out  with  bis  load  of 
sins  on  his  back.  The  ghost  dancers  carried  lightning  painted  wands  hi 
each  hand;  the  clown  carried  a  thunder  stick  In  one  hand  and  a  three- 
pronged  stick  In  the  other.  The  thunder  stick  was  a  piece  of  lath  sus- 
pended on  a  string.  The  string  being  twisted,  the  whirling  of  the  latb 
gave  a  sound  "all  the  same  thunder,"  to  use  the  Indian  expression.  The 
three-pronged  stick  resembled  the  trident  of  the  fabled  Neptune.     The 
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down  thuB  attired  aod  equipped  looked  much  like  the  pictures  of  Satan, 
whom  he  was  intended  to  represent,  except  that  he  was  wingless. 

These  medicine  actors  approached  the  congregated  people  from  the 
southwest,  encircled  them  in  a  great  circle,  made  circle  after  circle,  each 
time  edging  in  toward  the  great  fire.    As  they  thus  approached  they  kept 


Medicine  Man,  C  4. 

putting  their  heads  near  to  the  ground  as  if  smelling  for  something,  then 
gobbling  and  strutlng  like  a  turkey  and  waving  their  hands  and  wands 
like  a  flying  bird  flops  its  wings. 

At  last  they  entered  the  sick  one's  presence  and  acting  as  though 
surprised,  they  danced  backwards  and  forwards  for  several  yards  to  the 
music  of  the  chant: 

"Kahs^-ah-ton^  nee  yah^  ash  kah^ 
Kahs^-ah-ton^  nee  yah^  ash  kah^ 
Eahs^-ah-ton^  nee  yah^  ash  kah^ 
Kahs^-ah-ton^  nee  yah'  ash  kee'  yah'.'* 
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Then  they  approached  again  only  to  make  a  retrograde  movement  as 
before.  This  they  did  seyeral  times  in  succ^essioQ.  l^en  they  approached 
and  strutted  around  the  little  spot  that  the  girl  occupied,  the  down  going 
through  every  grimace  known  to  his  fraternity.  After  encircling  the 
patient  once,  they  pranced  for  a  moment  while  "grandma"  crinkled  the 
sacred  meal  upon  them,  blowing  her  breath  in  blessing  on  each  one  as  she 
sprinkled  him.  This  completed  scene  one  of  this  act  and  the  men  of  the 
gods  cantered  off  into  the  darkness  to  go  through  their  religious  incanta- 
tions to  drive  away  the  evil  spirits,  "sick." 

The  ghost  dancers  returned  and  formed  in  column  facing  the  west,  the 
sick  one  being  changed  on  her  blanket  so  that  she  faced  them.  TheF 
danced  up  to  her  feet  and  then  retrograded  in  a  backward  movem^t  to 
the  spot  where  they  had  first  formed  the  column,  gobbling  and  strutting 
and  waving  their  arms  in  imitation  of  a  flying  turkey.  This  they  repeated 
seven  times.  Then  the  for  most  dancer,  as  he  made  pose  after  pose  oftoi 
imitating  the  actions  of  a  mother  quail  when  protecting  her  brood,  left 
the  column  and  danced  to  the  feet  of  the  dying  girl.  He  reached  her 
presence,  strutted  around  her,  laid  the  crossed  wands  on  her,  blew  his 
breath  on  them,  danced  backwards  for  about  twelve  feet  with  medicine 
wands  still  crossed,  parted  the  wands  by  a  sweeping  vigorous  movement 
of  the  hands  in  opposite  directions,  thus  sending  the  evil  spirits  not  into 
the  swine,  but  to  the  four  winds.  He  returned  to  the  patient,  placed  the 
wands  on  her  breast,  then  danced  backwards  and  scattered  the  evil  ones 
as  before.  He  then  placed  the  crossed  wands  upon  her  head,  and  lastly 
upon  her  back,  each  time  performing  as  above  described.  His  work  being 
completed,  he  galloped  off  into  obscurity  to  appear  in  the  next  scene. 

The  other  medicine  dancers  in  succession  went  tlirough  practically  the 
same  performance  as  the  first  "Cheden"  did.  Then  the  clown  came. 
His  performing,  in  addition  to  his  tumbling  and  rolling  around  in  the  dirt, 
was  about  the  same  as  that  of  those  who  preceded  him,  except  that  he 
did  not  strut  and  gobble  like  a  turkey.  His  acting  completed  part  one  of 
this  scene. 

There  were  three  other  parts  to  this  scene  all  of  which  were  similar 
to  the  one  just  described  with  the  exception  that  the  position  taken  by  the 
actors  was  different  In  part  two  the  sick  one  faced  the  southwest,  the 
dancing  column  the  northeast;  fn  part  three  she  faced  the  northwest  the 
column  the  southeast;  and  in  part  four  «hefat?ed  the  northeast  the 
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colamn  the  southwest.  Part  four  completed  this  scene  and  the  medicine 
actors  passed  out  beyond  the  circle  of  liglit. 

The  next  ten  scenes  were  similar  to  the  scene  just  described,  except 
that  when  loolsers-on  went  to  sleep  the  Satanic  majesty  woke  them  up 
with  his  trident  and  made  them  dance,  there  being  twenty-seven  sleepy 
ones  dancing  at  one  time. 

Just  as  day  began  to  dawn  the  twelfth  and  last  scene  began.     The 


Chief  BriKbam  Youn^f  of  ihe  Apaches. 

medicine  dancers  appeared,  were  sprinkled  with  the  sacred  dust,  and 
began  to  perform  over  the  sick  one  as  in  the  previous  ten  scenes  with  the 
exception  that  they  used  medicine  hoops  instead  of  wands.  These  hoops 
were  two  and  one-half  feet  in  diameter,  were  five  in  number,  were  made 
of  willow,  and  were  painted  so  that  the  five  represented  the  rainbow  in 
color  which  they  were  intended  to  represent.  Besides  l)eing  painted. 
each  hoop  had  five  eagle  feathers  suspended  from  it. 
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When  this  scene  began  the  young  and  middle-aged  lookers-on  took 
one  more  drink  of  Indian  whiskey  (they  had  been  drinking  it  all  nlj^t), 
formed  around  the  central  fire  in  a  great  circle,  and  danced  around  from 
left  to  right,  the  women  in  one  half  of  the  circle,  the  men  in  the  other. 
The  old  women  danced  backward  and  forward  on  either  side  of  the  fire 


Grandma  IrriiTAtiDir. 

within  the  outer  dancing  circle;  and  old  grandma,  Brigham  Young,  med- 
icine man  C  4,  and  I^co  Jim  sprinkled  the  sacred  dust  and  prayed  in- 
cessantly to  the  gods.  The  dancing  became  more  and  more  vigoronii 
Every  one  joined  in  it  The  sound  of  the  peculiar  drum,  now  being  bett 
with  greater  accent,  the  loud  chanting  and  the  deafening  shouts  of  the 
dancers  filled  all  the  surrounding  country  with  ear-grating  sounds.  Tbe 
excitement  reached  a  high  tension.  The  sick  one  made  one  supreme 
effort  to  rise  and  join  in  the  dance;  but  she  had  not  sufficient  strength. 
They  lifted  her  to  a  standing  position,  they  sprinkled  her  with  the  sacred 
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dust,  they  rubbed  her  back  with  scorched  fir  twigs,  tliey  supported  her 
in  a  dancing  position.  She  made  one  more  heroic  effort  to  dance  and  be- 
come well.  Greater  and  greater  grew  the  excitement.  Ix>co  Jim  prayed 
louder,  the  shrieks  and  shouts  of  the  dancers  became  deafening.  The 
crisis  came.  In  the  excitement  the  sick  one  forgot  her  ailments.  She 
danced.  She  took  a  medicine  god  in  each  hand.  She  lifted  them  high 
above  her  head.  She  leaped.  She  crow-hopped.  She  posed.  She  strutted 
round  and  round  the  great  fire  like  a  turkey.  She  called  the  gods  by 
name.    She  shrieked,  swooned  and  died. 

Words  can  not  describe  the  scene  that  followed.  Men,  yes,  Indian 
men,  wept,  the  women  wailed  with  the  hideous  coyote  yelping  wail  so 
characteristic  of  the  Apaches.  They  all  pulled  their  hair  out  by  handfuls, 
they  rent  their  apparel  and  destroyed  their  property  at  hand.  Then  all 
made  a  rush  to  see  the  corpse.  They  trampied  over  each  other,  and  it 
was  with  difficulty  that  they  were  kept  Irom  crowding  one  another  into 
the  great  fire.  They  carried  her  to  the  nearest  wigwam;  stripped,  washed 
and  dressed  her;  beaded  her  with  all  the  beads  of  her  clan;  put  wristlets 
upon  wristlets  on  her  wrists;  rolled  her  in  her  best  blanket;  took  her  and 
her  medicine  accouterments  to  the  mountain  side  and  burled  them  beneath 
a  pinyou  tree.  Then  they  returned  and  destroyed  everything  which  be- 
longed to  her,  both  animate  and  inanimate,  together  with  her  father's 
"tepee,"  that  the  things  that  were  hers  on  earth  might  be  with  her  in 
spirit  In  the  land  of  bliss.  Then  for  thirty  days  the  women  wailed  and 
mourned  for  her  at  morning,  noon  and  night.  Thus  were  the  ceremonies 
performed  over  the  medicine  girl  brought  to  a  close. 
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The  Apachb  Mbdicinb  Game. 


Albert  B.  Reaoan. 


The  medicine  game  is  usually  played  for  the  benefit  of  the  sick.  A 
medicine  man  plays  to  drive  "sick"  away;  an  Indian,  as  the  representative 
of  '*sick,"  plays  against  him.  If  the  representative  of  the  good  spirits 
wins,  it  is  believed  that  the  sick  one  will  get  well;  if  the  representative 
of  evil  gains  the  victory,  he  will  die.  The  medicine  man  so  plays  the 
game  that  if  he  believes  the  patient  will  die  he  loses,  and  if  he  believes  he 
will  get  well  he  wins;  he  must  keep  up  his  reputation  as  a  medicine  man. 
The  game  is  also  occasionally  played  to  pass  the  time  away.  When  played 
for  that  purpose  four  persons  usually  play,  two  playing  as  partners. 

In  many  respects  this  game  resembles  the  "Setdilth  Game,"  described 
in  the  Indiana  Academy  of  Science  for  1903.  The  tally  counts  are  40  in 
number,  as  in  that  game;  but  pebbles  instead  of  cobble  stones  are  used. 
Furthermore,  instead  of  being  picked  up  on  the  spot,  as  the  cobble  stones 
are,  each  family  carries  a  "set"  with  them  wherever  they  go.  Like  the 
Setdilth  tallies,  when  used  in  playing  they  are  arranged  in  a  circle;  but 
in  groups  of  fives  instead  of  tens.  A  wide  space  on  opposite  sides  of  the 
circle,  designated  'Vater,"  separates  the  four  west  groups  from  the  four 
east  groups.  As  in  the  Setdilth  game  a  center  or  bouncing  rock  Is  used. 
Also  as  in  that  game  bouncing  sticks  are  used,  but  the  number  is  four 
instead  of  three.  The  sticks  also  are  very  different.  The  Setdilth  sticks 
are  about  a  foot  in  length,  are  the  halves  of  green  willows,  and  are  thick 
and  heavy.  The  Medicine  sticks  are  two  feet  in  length,  are  dry,  seasoned 
material,  are  usually  yucca  lath,  and  are  light  and  thin.  Besides  being 
variously  carved,  three  of  them  have  one  face  each  painted  red;  the 
other  face  unpalnted,  or  painted  white.  The  other  stick  has  one  face 
painted  black,  the  other  green.  As  in  the  Setdilth  game  these  sticks  are 
struck  endwise  on  the  bouncing  rock,  and  are  then  let  fall  as  chance 
may  direct  In  this  game,  as  in  the  Setdilth  game,  small  sticks  are 
placed  between  the  last  rock  tally  and  the  next  pebble  in  the  direction 
the  player  is  moving  his  tally  stick  to  mark  the  number  of  points  he  has 
gained.  Unlike  the  Setdilth  game,  41  points  instead  of  40  constitute  a 
game-count;  the  players  begin  at  the  south  wide  space  and  in  order  to  get 
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a  game  they  must  cross  this  same  space  on  the  return  to  at  least  one 
count  on  the  other  side.*    Below  are  the  rules  of  the  game. 

RULBB  FOR  PlaTINQ. 

1.  The  opponents  in  the  game  face  each  other,  botli  start  from  the 
south  wide  space,  and  move  their  counting  sticks  around  the  stone  cirde 
in  opposite  directions,  each  playing  as  his  turn  comes. 

2.  Should  the  counts  of  two  opponents  be  such  that  their  counting 
sticks  would  occupy  the  same  space,  the  one  who  played  last  takes  up  his 
opponent's  counting  stick  and  throws  it  back  to  the  starting  point.  Its 
owner  must  begin  the  game  anew,  as  all  the  points  he  has  previously 
made  are  lost. 

3.  Should  the  counts  of  any  player  be  such  as  to  place  his  counting 
stick  in  either  of  the  wide  spaces,  designated  "water,"  he  looses  all  the 
points  he  has  made,  his  counting  stick  is  thrown  back  to  the  starting 
place,  and  he  must  begin  again. 

Rules  for  counting  the  points,  decided  by  the  face  of  the  sticks  that  are 
up  after  they  have  fallen  (the  faces  according  to  color  will  be  designated 
white,  black,  green,  or  red). 

1.  Two  white  plus  one  red  plus  one  black,  two  points. 

2.  Three  red  plus  one  black  and  all  the  sticks  straight  and  parallel. 
5  points. 

3.  Three  white  plus  one  green,  10  points. 

4.  Three  red  plus  one  green,  13  points. 

5.  Three  white  plus  one  black,  13  points. 

6.  Three  red  plus  one  black,  20  points. 

7.  Three  red,  one  crossing  the  other  two,  plus  one  black,  20  points. 

8.  Three  white  plus  one  black  laying  across  the  others,  39  points. 

9.  Three  red,  one  crossing  the  other  two,  plus  one  black  crossing  two 
red  ones  (in  this  game  each'  cross  counts  13  points),  52  points. 

10.  One  hundred  and  sixty-four  continuous  points  or  four  game-counts 
constitute  a  game. 


*The  winner  of  the  (rame-count  Iceeps  on  playing,  retaininir  the  extra  points  he  has 
(rained;  his  opponents  beirin  anew.  They,  however,  do  not  lose  any  irame-counts  pre 
viously  (rained  in  the  srame. 
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All  Saints  Day  at  Jkmez,  New  Mexico. 


Albert  B.  Reagan. 


As  tb€  Jemez  Indians  are  Catholics,  they  observe  All  Saints  Day  as 
other  Catholics  do,  but  after  their  own  fashion.  Whether  mass  is  held 
In  the  Jemez  church  on  that  day  or  not,  at  daybreak  the  sexton  com- 
mences to  pound  the  two  bells  In  the  belfry  of  the  church  alternately  with 
a  hammer.  This  pounding  he  continues  till  sun  up.  The  Indians  then 
commence  coming  one  by  one  to  give  gifts  as  prayers  for  the  good  of  all 
saints.  Some  of  these  gift-carriers  have  baskets  of  grain,  some  baskets 
of  fruit,  others  baskets  of  baked  bread.  On  entering  the  church,  each 
gift-carrier  proceeds  to  the  altar,  and,  having  made  the  cross  and  said  the 
appropriate  Catholic  prayer,  he  places  his  gift  upon  the  altar  and  leaves 
the  church  at  once.  On  going  out  of  the  church  he  pulls  the  two  bell  ropes 
as  often  as  he  chooses,  causing  the  clapperless  bells  to  pound  each  other 
Into  a  dull  monotonous  choppy  ringing,  thus  declaring  to  the  village  and 
to  his  God  that  he  has  deposited  his  gift.  This  gift  depositing  is  carried 
on  throughout  the  entire  day.  The  proceeds,  thus  obtained,  are  given  to 
the  priest. 
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The  Moccasin  Game. 


Albert  B.  Reagan. 


The  Moccasin  game  is  an  Apaclie  nocturnal  game.  It  is  played  by 
the  men  only.  The  players  and  spectators  gather  in  a  circle  around  a 
fire,  which  serves  both  for  warmth  and  light  The  players  divide  them- 
selves into  two  groups,  one  of  these  groups  occupies  the  west,  the  other 
the  east  part  of  the  circle,  which  now  assumes  the  form  of  an  ellipse. 
Then  the  sides  begin  to  bet.  One  side  puts  up  a  saddle  that  it  will  win 
the  game.  The  other  puts  up  a  horse.  So  the  l)etting  goes  on  till  the 
members  of  each  side  have  stalled  on  the  game  practically  all  they  have. 
Then  the  game  begins.  It  is  on  the  same  principle  as  the  "chuck  luck** 
game  of  the  English  walnut  hulls  and  the  pea,  except  that  it  is  more 
complicated.    It  Is  a  straight  game  of  guess. 

There  are  two  ways  of  playing  this  game.  In  the  one  (that  used  by 
El  Sa  Say^*s  band)  each  side  has  seven  round  holes  dug  In  the  earth  to 
the  depth  of  about  six  Inches.  These  holes  are  filled  with  leaves  or  fine 
bark;  and  the  ground  in  the  Immediate  vicinity  is  covered  with  the  same 
material  till  the  holes  are  practically  hid  from  view,  and  Instead  of  a  pea 
a  round  pebble  about  the  size  of  an  egg  is  used.  In  the  other  style  of 
playing,  mounds  of  earth  and  variously  arranged  ridges  are  used  instead 
of  holes;  the  pebble  being  used  as  in  the  first  case.  Should  mounds  of 
earth  be  used,  Ilnnear  marks  are  made  on  them  to  show  the  possible 
places  that  the  ball  (pebble)  may  be  hid. 

In  playing  the  game,  if  it  is  the  first  one  of  the  season,  the  sides  draw 
by  lot  to  see  which  will  get  the  pebble,  that  is,  which  will  get  to  play 
first.   At  all  other  times  the  winner  in  the  previous  game  gets  to  play  first 

The  lots  having  been  cast,  a  member  of  the  lucky  side,  while  he  and 
his  game  ground  are  obscured  from  view  with  a  blanket,  puts  the  mystic* 
pebble  in  the  bottom  of  one  of  the 'holes;  or,  in  case  mounds  or  ridges  of 
earth  are  being  used,  buries  it  in  the  dirt  beneath  one  of  the  linear 
lines.  Then  he  carefully  covers  and  smoothes  everything  all  over  so  that 
the  location  of  the  pebble  can  not  be  detected  at  all.    This  being  done,  a 


*  So  called  ''mystic  "  t>ecause  each  set  of  playerA  pray  over  their  respective  stick  and 
pebble  that  they  will  have  power  to  favor  them  in  the  grame. 

19— A.  or  BoiiNOi,  '04. 
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member  of  the  opposing  clan  with  divining  stick  (a  small  club-like  stick) 
in  hand  goes  over  to  the  other's  game  ground,  so  to  speak;  and,  after  mak- 
ing six  false  motions  with  his  stick  while  he  argues  and  jokes  with  his 
opponents  to  see  if  he  can  decide  frpm  their  actions  where  the  valuable 
pebble  is,  he  strikes  the  hole  or  spot,  in  case  a  mound  or  ridge  of  eartb 
is  used,  with  vigorous  force  in  which  he  has  decided  the  stone  is.  Then 
there  is  a  lull,  a  death  silence,  while  he  removes  the  leaves  or  earth,  etc., 
to  see  if  he  has  won.  If  the  pebble  is  not  in  that  place  of  deposit  the 
players  who  occupy  that  ground  have  won  the  tally  and  immediately 
begin  the  song  of  triumph. 

Yah  e  yi, 

Yah  e  yl, 

Ain-nee  ah, 

Ain-nee  ah, 

Hay  hay  ah  hay  ah  ah  ah  a. 

The  player  with  the  mystic  stick  goes  back  to  his  clan,  and  the  hold- 
ers of  the  pebble  hide  it  again.  Then  another  one  from  the  opposing 
side  tries  his  luck  In  finding  it;  but  usually  with  no  better  success.  In 
this  way  the  game  continues  for  hours.  At  last  a  member  of  the  losing 
side  locates  the  mystic  stone,  and,  amid  the  shouts  and  song  of  triumph 
of  his  clan,  he  takes  it  to  his  side  of  the  great  ellipse.  The  other  side  then 
begins  to  guess.  This  sort  of  performance  is  kept  up  till  one  side  receives 
the  number  of  tallies  previously  decided  upon  to  constitute  a  game.  That 
side  consequently  wins  the  game  and  sweeps  in  the  stakes. 

Rules  for  Plating  thb  Gamb. 

1.  If  in  the  preliminary  or  false  motion  movement  the  pebble  is  un- 
covered, it  counts  one  tally  for  the  side  which  has  the  pebble,  that  is,  for 
the  side  which  has  burled  it. 

2.  If  the  pebble  is  located  at  the  doal  stroke,  not  the  preliminarx 
strokes,  of  the  mystic  stick,  it  counts  one  tally  for  the  side  which  has  the 
stick,  and  that  side  takes  the  pebble  to  its  own  game  field.  The  other 
side  then  begins  to  guess. 

3.  If  the  pebble  is  not  located  in  the  final  stroke,  nor  the  preliminary 
strokes  of  the  mystic  stick,  it  counts  one  tally  for  the  side  which  has  hid 
it.    And  that  side  retains  it  and  hides  it  again. 
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4.  There  is  always  one  less  false  motion  of  the  mystic  stick  than 
there  are  possible  places  for  the  pebble  1o  be  hid;  for  example,  in  case 
there  are  seven  holes  in  any  one  of  which  the  stone  may  be  hid,  six  pre- 
liminary strokes  of  the  mystic- stick  are  always  made. 

5.  There  are  always  two  tally  keepers,  one  representing  each  oppos- 
ing party.    At  the  beginning?  of  the  game  each  of  these  has  a  number  of 


Ho 

<P   (b   0 

\  \  \ 


H  i  k  \ 


Map  showinir  the  various  arrangements  of  the  moccasin  fame  field  of  the  dirt  type, 
used  in  playingr  one  irame  at  the  camp  of  Chief  R  6  the  nicrbt  of  February  24, 1902. 

The  broken  lines  indicate  the  false  or  preliminary  motions. 

K  shows  lines  where  the  pebble  should  be  bid. 

S  shows  the  final  stroke.    It  is  represented  by  a  continuous  line. 

In  1  and  11  the  pebble  was  uncovered  in  the  preliminary  motion.  In  3. 6, 8  and  10  it  was 
passed  over  in  the  preliminary  strokes,  but  not  uncovered.  In  2,  i,  5  and  7  the  pebble 
was  uncovered  in  the  final  stroke.  And  in  9  it  was  missed  both  in  the  preliminary  and 
final  strokes.  2,  i,  5  and  7  are  the  only  ones  which  counted  points  for  the  searchers  for 
the  pebble.  In  each  of  these  four  cases  they  got  the  pebble  and  took  it  to  their  own 
irame  field. 
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bear  grass  blades,  "Indian  shoe  strings/*  corresponding  to  the  number 
of  tallies  decided  upon  to  constitute  the  game.  When  a  side  loses,  the 
tally  keeper  of  that  side  gives  a  blade  of  grass  to  his  opponent  tally 
keeper.  When  all  the  **Indian  shoe  strings"  have  passed  to  the  possession 
of  any  one  side,  that  side  has  won  the  game.  It  is  sun  up  by  that  time 
and  all  go  home,  one  half  paupers,  the  other  half  as  rich  as  the  Indian 
generally  gets. 

Words  used  in  the  moccasin  game: 

Ako.    There  (used  when  making  a  false  motion  as  if  to  grab  the  ball). 

Don-dee.    It  is  well. 

Kod-da.    It  is  ready,  the  ball  is  hid. 

Tah-al.    It  is  finished. 

Oa-kog-go.    That  is  all. 

Ah-ko.    Here,  it  is  here. 

Doh.    Play. 

Yah-lan-nee.    Good-bye,  you  have  lost,  you  are  left,  etc. 

Ken-not-tah-hah.  The  moccasin  game  (so  called  because  originally  the 
pebble  was  hid  in  a  moccasin).* 


*  Taken  from  the  Apaches,  their  manners,  customs,  etc..  famished  to  the  Bureau  of 
American  Ethnology  by  the  writer. 


Digitized  by  VjOOQIC 


293 


The  "Matachina"  Dance. 


Albert  B.  Rbaoan. 


The  *'matacbina"  is  a  peculiar  religious  ceremonial  dance  of  tlie  Pueblo 
Indians  of  New  Mexico.  It  is  a  religious  rite  performed  in  celebration  of 
the  birth  of  Christ.  This  dance  was  acted  out  at  the  annual  feast  of  the 
patron  saint,  Guadalupe,  at  Canyon  de  los  Jemez,  New  Mexico,  November 
12,  1901. 

After  mass  was  given  at  the  holy  church  of  Saint  Guadalupe,  the 
dancers,  some  thirty  in  number,  lined  up  in  two  rows  with  the  chief  of 
ceremonies  at  the  front  and  between  the  rows.  All  were  masked.  The 
chief  of  ceremonies  wore  a  mask  that  resembled  the  head  of  a  donkey 
very  much;  and  each  of  the  dancers  wore  a  cloth  mask.  Each  of  them 
also  wore  a  circular  cap  from  which  there  floated  to  the  breeze  variously 
colored  ribbons. 

When  all  the  performers  were  in  their  proper  places,  the  chief  of 
ceremonies  began  to  writhe  and  to  wriggle  his  body  in  a  laborious  man- 
ner. This  performance  was  to  indicate  that  with  the  birth  of  Christ  a 
furious  battle  was  waged  againt  sin.  As  soon  as  the  chief  began  to  per- 
form, the  gaudily-attired  dancers  commenced  to  move  their  limbs  in  a 
lively  manner  to  the  strains  of  an  accordian.  They  pranced  about  much 
in  the  same  way  that  a  baboon  trips  about  in  a  cage.  This  spectacular 
and,  at  times,  grotesque  acting  was  kept  up  till  the  sun  set.  Then  the 
simple-hearted  Indians  set  out  for  their  homes  feeling  that  they  had  done 
their  duty,  that  they  had  been  forgiven  for  their  transgressions  and  that 
they  would  begin  a  new  year  with  unsullied  records. 
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The  "  Pbnitbntibs." 


Albert  B.  Reagan. 


At  the  conquest  of  New  Mexico  by  the  Spaniards,  the  Pueblo  Indians 
were  converted  to  Christianity.  From  the  first  they  were  very  attentive 
to  the  teachings  of  the  Catholic  priest,  but  they  could  not  grasp  the  new 
creed  In  its  entirety.  They  were  handicapped  by  the  fact  that  they  were 
not  able  to  read  or  write.  The  Bible  could  not  be  used  as  an  Instrument 
for  their  instruction.  They  had  to  depend  upon  the  words  of  the  priest 
only.  As  a  result  Christianity,  as  practiced  by  the  Pueblo  Indians  today, 
is  greatly  "distorted." 

The  "padres"  taught  penitence.  The  Pueblos  began  in  easy  stages, 
but  soon  corrupted  the  religion;  and  now  many  of  the  Indians  undergo 
excruciating  torture  annually  to  atone  for  the  sins  of  their  respectlTe 
village.  In  June  of  each  year  there  are  invariably  a  number  of  young 
Indian  men  who  volunteer  their  flesh  for  the  elevation  of  their  people. 
In  each  village  several  are  selected  who  lead  a  procession,  composed  of 
nearly  every  inhabitant  of  the  village.  One  of  these  **penitentles,"  as  the 
Mexicans  call  them,  as  late  as  even  the  eighties,  carried  a  massive  cross 
In  representation  of  Christ's  carrying  the  cross  to  the  crucifixtlon.  This 
one  seldom  returned  alive.  In  this  performance  of  the  "peni  ten  ties."  the 
Indians  who  are  not  acting  as  "penltenties"  arm  themselves  with  cactus; 
and  each  in  turn,  pricks  the  "penitentles."  The  more  cruel  the  nature  of 
the  torture,  the  more  nearly  have  the  people  of  the  village  been  forgiven 
l>y  the  Supreme  Being  for  their  sins  durlag  the  year.  The  flesh  bruising 
part  of  the  ceremony  being  finished,  the  suffering  subjects,  bleeding  from 
head  to  foot,  are  carried  back  to  the  church,  where  prolonged  and  weird 
<'oremonies  are  conducted.  This  human  offering  is  followed  by  the 
"Matachina  Dance,"  described  in  a  previous  paper— a  curious  ceremonj 
performed  in  celebration  of  the  birth  of  Christ. 
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The  Cliff  Dwellers  of  Arizona. 


Albert  B.  Reagan. 


The  cliff  dwellers  of  Arizona  were  small  of  stature,  the  adult  male 
not  being  over  flfty-two  inches  in  height  Their  skulls  are  brachy cephalic 
(or  broader  across  than  lengthwise),  like  those  of  the  Zunyis.  Aztecs  and 
Peruvians.  Their  skulls  have  also  a  little  extra  bone  in  the  back  part  cf 
the  head,  a  peculiarity  of  the  Incas,  and  known  as  the  Inca  bone.  Tliis 
bone  seems  to  indicate  a  close  relationship  between  this  mysterious  race 
in  Arizona  and  the  semi-civilized  races  of  South  America. 

The  cliff  dwellers  lived  in  narrow  canyons  that  afforded  water  for 
cooking  and  drinking  purposes,  and  for  irrigating  their  fields.  At  the 
sides  of  the  canyons,  under  the  projecting  cliff,  they  built  their  adobe 
houses,  so  that  the  cliff  protected  them  both  from  rain  and  storm,  and 
from  the  attacks  of  an  enemy,  except  at  the  front. 

Besides  the  cliff  home  that  the  cliff  dwellers  lived  in  in  time  of  peace, 
they  had  caves,  natural  caves  in  the  rocks,  into  which  they  retreated 
when  hard  pressed  by  an  enemy.  The  large  cliff  cave  on  the  East  Fork 
of  White  River  just  east  of  Fort  Apache  is  an  example.  At  this  place 
a  continuous  cave,  composed  of  chiseled-out  narrow  passages,  corridors 
and  rooms,  runs  back  along  a  fissure  some  200  feet  beneath  the  surface, 
it  is  said,  for  a  distance  of  four  and  a  half  miles. 

In  case  the  cliff  dwellers  could  find  no  cave,  they  changed  their  place 
of  habitation,  in  time  of  great  danger,  to  the  lofty  heights  above  the 
canyon  floor;  and  there  built  a  village  on  some  projecting  ledge.  Such 
a  village  stands  out  against  the  almost  perpendicular  walls  of  the  Sierra 
Anches  mountains  more  than  a  mile  in  altitude  above  the  floor  of  Cherry 
Creek  canyon  below. 

Their  dwellings,  except  of  course  the  caves,  were  adobe  structures. 
They  were  built  under  and  against  a  cliff;  and  resembled  the  old  Pueblo 
style  of  house  very  much.  The  second  story  was  set  back  a  little  on  the 
floor  of  the  first;  and  the  third  story  set  back  a  little  on  the  floor  of  the 
second;  and  so  on  till  the  "step-front  like*'  house  was  flnished.  In  each 
house  there  was  but  one  door,  a  hole  in  the  roof  of  the  highest  room. 
From  the  ground  to  the  top  of  the  flrst  story,  and  from  story  to  story  lad- 


Digitized  byLjOOQlC 


296 

ders  extended,  over  which  one  had  to  climb  to  gain  entrance  to  the  house. 
In  time  of  trouble  and  always  at  night  these  ladders  were  most  likely 
carried  to  the  roof  and  placed  within.    The  house  Itself  was  a  fortress. 

These  dwellers  of  the  cliffs  were  an  agricultural  race.  They  farmed 
in  the  little  "flats"  adjacent  to  their  places  of  abode,  as  the  remains  of 
their  irrigating  ditches  show,  as  well  as  tbeir  grain  bins.  Some  of  these 
grain  bins  were  visited  by  the  writer;  and  were  found  partly  filled  with 
corn  cobs  and  barley  heads,  from  which  the  barley  kernels  had  been 
removed  by  vermin.  The  barley  heads,  thus  found,  seem  to  indicate  that 
this  people  knew  nothing  of  the  art  of  threshing  grain  even  with  a  flail; 
but  in  harvesting  it  they  headed  it,  and  stored  it  away  in  the  head.  Then, 
when  they  desired  to  use  any  of  the  grain,  they  threshed  it  by  a  hand- 
rubbing  process. 

In  religion  it  can  at  best  be  stated  that  the  cliff  dwellers  were  son 
worshipers,  as  is  shown  by  the  drawings  on  the  vases  ,and  urns  which 
they  used  in  their  exercises  of  worship.  One  of  these  vases,  found  by 
the  writer  in  a  Canyon  Creek  cliff  house  in  Arizona,  was  jug  shaped, 
except  that  it  did  not  possess  a  neck.  Around  the  circular  opening  at 
the  top  were  drawn  the  rays  of  the  sun  in  red  and  black.  Many  more 
of  their  vases  have  similar  drawings  on  them.  Further  evidence  con- 
cerning what  their  religion  consisted  of,  fs  thus  far  wanting. 

Who  these  cliff  dwellers  were,  where  they  came  from  and  what  be- 
came of  them,  is  a  matter  of  conjecture;  and  will  probably  remain  so. 
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The  Rosebud  Indian  Celebration. 


Albert  B.  Reagan. 


The  Rosebud  Indians,  like  all  other  Indians,  love  to  feast  and  make 
a  great  display.  Feast  days  are  their  great  days.  At  the  present  time 
but  one  feast  is  allowed  them  each  year,  that  of  the  4th  of  July.  This 
year  (1904)  the  Rosebud  Sioux  celebrated  at  two  different  places,  at  Cut 
Meat  and  at  Butt^  Creek.  The  author  attended  the  celebration  at  the 
latter  place.    Below  are  his  obserTations: 


Medicine  Lodire  and  War  Bonnets. 

The  morning  of  the  3d  of  July  the  Butte  Creek  Indians  went  into 
camp  on  the  previously  prepared  celebration  ground.  This  was  a  circular 
flat  a  mile  in  diameter  with  an  artificial  grove  and  circular  arbor  in  its 
center.     No  building  of  any  kind   was  on  it.     Nothing  only  a   trader's 
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stand.  Towards  evening  of  that  day  other  Indians  began  to  arrive.  A 
wagon  train,  carrying  the  United  States  fiag  as  a  banner,  was  reported 
approaching  from  the  south  by  the  Butte  Greek  Agency  wagon  road.  At 
once  the  braves  in  war  paint  and  feathers  made  a  mimic  raid  on  horse 
bacljL  upon  the  train,  treating  it  as  an  immigrant  train.  The  would-be 
immigrants,   on  seeing  the  painted   savages  charging  furiously   towards 


Eatinsr  Puppy  Soup. 

them  from  a  sliglit  rise  of  ground,  hurriedly  unhitclied  their  horses,  pat 
them  and  their  families  in  the  rear  and  made  a  breastwork  of  their 
wagons.  Then  they  waited  the  onslaught.  This  came  almost  imme- 
diately. Guns  were  fired  in  all  directions,  and  the  blood  curdling  war- 
whoop  filled  the  air.  In  fact  it  looked  so  much  like  a  real  battle  that 
many  of  the  Indian  w^omen  were  scared.  For  some  minutes  the  sham 
battle  raged,  then  the  wagon  train  surrendered.  The  wagons  were  again 
hitched  to,  and  the  train  was  taken  into  camp  by  the  captors. 

Nothing  further  of  interest  happened   till  dawn   the   next  morning. 
Then  there  was  an  elaborate  parade,  followed  by  religious  services  con- 
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ducted  by  the  Reverend  Dallis  Shaw  (Indian).  As  these  services  were 
closing,  a  giving  away  scene  commenced.  Each  Indian  who  desired 
walked  to  the  center  of  a  congregated  circular  area,  told  the  people  how 
good  he  was  and  exploited  the  good  deeds  of  his  ancestors.  Then  he 
walked  around  the  circle  handing  dollar  upon  dollar  to  his  friends  or 
"dishing"  out  groceries  to  them.    This  he  varied  in  a  few  cases  by  leading 


Tiie  Parade. 

n  horse  into  the  circle  and  turning  it  loose  to  l)e  talien  by  anyone  who 
wished  it.  Breakfast  followed  this  scene.  It  consisted,  for  the  most 
part,  of  puppy  soup  and  dog  stew.  It  was  eaten  at  the  medicine  lodge. 
After  breakfast  came  the  Indian  brass  band  parade,  then  the  Omaha 
Dance  in  the  grove.  In  this  dance  several  Indians  chanted  in  the 
minor  key,  a  squaw  or  two  sang  soprano,  and  an  Indian  beat  the 
drum.  The  dancers  were  all  men,  were  painted,  daubed  and  decked 
with  feathers.  E>ach  one  wore  a  war-bonnet.  And  when  dancing 
each  crowhopped  around  somewhat  like  a  baboon  trips  about  in  a  cage. 
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* 

While  these  were  acting,  the  giving  away  performance,  which  always 
accompanies  this  dance,  was  going  on.  The  principal  things  which  were 
being  given  away  were  horses.  A  buxom  young  squaw  would  ride  a 
horse  into  the  center  of  the  arbor,  and  whoever  desired  the  horse  would 
take  its  halter-rope  and  lead  it  away.  This  performance  continued  till 
the  United  States  officials  put  a  stop  to  it.  The  remainder  of  the  day 
was  spent  in  feasting. 

The  remaining  celebration  exercises,  consisting  principally  of  horse 
racing  and  feasting,  lasted  three  more  days.  Then  Uncle  Sam*s  men  de- 
clared the  ceremonies  at  an  end,  and  the  Indians  returned  to  their  re- 
spective homes. 
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Notes  Upon  Some  Little  Known  Members  of  the  Indiana 

Flora. 

(PAPER  NUUBBR  TWO.) 


Chas.  Piper  Smith. 


A  year  ago  I  gave  some  notes  from  my  studies  in  systematic  botany, 
for  the  summer  of  1903,  in  a  paper  under  tlie  above  beading.  Certain 
facts  gleaned  from  my  studies  tbe  past  season,  seem  to  Justify  me  in 
offering  a  continuation  of  that  paper.  A  review  of  Dr.  Coulter's  cata- 
logue of  the  State  flora  and  of  all  of  the  subsequent  "Additions  to  the 

flora  ,"  etc.,  in  the  Academy's  "Proceedings,"  indicates  that  a  few 

of  my  recent  takes  are  not  reported  from  the  State.     Two  or  three  are, 
however,  undoubtedly  migrants,  though  evidently  here  to  stay. 

Specimens  verifying  most  of  these  records  have  been  placed  in  the 
herbarium  of  Mr.  Harley  H.  Bartlett.  These  are  now  with  him  at  Har- 
vard University  and  have  been  critically  examined  and  compared  at  the 
Gray  Herbarium.  Almost  all  are  also  represented  in  my  collection  of 
plant  seeds.  In  accordance  with  Mr.  Barllett's  request,  I  include  a  few 
records  which  are  strictly  his  own.  In  reality  his  name  should  appear 
with  mine  as  Joint  author  of  this  paper. 
Arena  fatua  L.     (Marion  Connty. ) 

A  half  dozen  specimens  of  this  well-marlsed  oat  were  found  by  Mr. 
Bartlett  and  myself  along  the  "Monou/'  at  the  State  Fair  Grounds, 
Indianapolis,  in  July,  1903.  About  the  same  number  of  plants  was 
noted  there  by  myself  in  August,  11)04.  An  introduction  from  Eu- 
rope, it  is  abundant  in  California  and  is  not  reported  east  of 
Minnesota  by  Britton  and  Brown.* 
Uniola  latifolia  Miohx.     (Madison  County.) 

A  small  patch  found  along  White  River  near  Anderson.     Jefferson 
County  is  the  only  station  report  by  Dr.  Coulter.f 
Bromus  tectorum  L.     (Tipi>eoanoe  and  Madison  Counties. ) 

This  grass  has  been  recently  admitted  to  the  State  flora. J    It  is  abun 
dant  where  found  at  Lafayette  and  Anderson. 
Bromut  brizxformu  Fisch.  and  Mey.     (Laporte  County. ) 

Found  commonly  along  the  Michigan  Central  R.  R.  from  near  Michi- 
gan City,  Indiana,  to  New  Buffalo.  Berrien  County,  Mich.     Said 
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by  BrittOD  and  Brown  to  be  "sparin^y  Introduced  Into  Pennsyl- 
vania; also  from  Montana  to  California.    Native  of  Northern  En- 
rope  and  Asia." 
Carex  foUictdata  L.     ( Laporte  Ckwmty . ) 

Common  in  a  small  tamarack  swamp  northeast  of  Michigan  City. 
Carex  intumescens  Rudge  was  also  taken  in  a  wet  wood  south 
of  Michigan  City. 
Ozr^.r  mont7«  Tnckerman.     (Madison  Connty.) 

Taken  in  a  small  bog  along  the  Big  Four  Route*  southwest  of  Ander- 
son.   Reported  only  from  Gil»son  County  in  State  catalogue. 
Carex  trichocarpa  Mnhl.     (Madison  Connty. ) 

An  abundant  rank-growing  sedge  in  boggy  places  along  White  River, 
above  and  below  Anderson. 
Oarex  kystricina  Mnhl.     (Madison  Connty. ) 

Reported  only  from  extreme  northern  counties.    Taken  in  a  low  wet 
place  south  of  Anderson.     Noted  as  scarce. 
Qirex  aquatUxB  Wahl.     (Laporte  and  Marion  Counties. ) 

Taken  by  Mr.  Bartlett  near  Indianapolis;  by  myself  south  of  Michi- 
gan City. 
Care.r  costeUata  Britton.     (Laporte  and  Marlon  Counties. ) 

Also  taken  near  Indianapolis  by  Mr.  Bartlett  and  near  Michigan  City 
by  the  writer. 
Carex  lantiginosa  Michx.     (Madison  and  Delaware  Counties.) 

Taken  by  me  near  both  Anderson  and  Muncie.    In  the  State  catalogue 
Jefferson  County  is  the  only  definite  station  given,  but  the  species 
has  been  later  reported  from  Kosciusko  County  by  H.  W.  Clark,5 
and  is  probably  well  distributed  over  the  State. 
Carex  gracillima  Schwein.     (Madison  County.) 

Taken  near  Alexandria.    Not  common. 
Carex  Davisii  Schwein.  and  Torr.     (Marion  County. ) 

Taken    1)3"   Mr.   Bartlett   at   Indianapolis.     Scarce.      Steuben   County 
seems  to  be  the  only  other  station  on  record. 
Carex  grisea  Wahl.     ( Marion  County. ) 

Taken  by  H.  H.  Bartlett  near  Indianapolis  in  1903. 
Carex  mirabilis  perlonga  Femald.     (Madison  and  Delaware  Counties. ) 

Taken  near  Anderson  and  Muncie  by  the  writer. 
Carex  alata  ferruginea  Femald.     (Marion  County. ) 
Taken  near  Indianapolis  by  Mr.  Bartlett. 
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Juncoides  campettre  bvlbosa  Wood.     (Marion  Oounty.) 

Taken  by  Mr.  Bartlett  near  Indianapolis. 
LUhan  umbellatum  Porsh.    (Starke  Gonnty. ) 

Taken  by  me  in  "swampy  meadows.'*    Tliis  plant  is  reported  in  two 
different  places  in  the  Academy's  Proceedings  for  1901  (pp.  164 
and  301).     I  note  it  bere  because  of  the  environment  in  which  I 
found  it. 
Atriplex  patula  L.     (Marion  County. ) 

Yery  common  in  waste  places  in  Indianapolis,  especially  along  Cen- 
tral Avenue.  Recognized  in  1903  and  omitted  from  my  last  paper 
through  mistake.  Reported  from  Steuben  County  by  Bradner;  but 
omitted  from  the  State  catalogue  (see  p.  607  of  same)  because  of 
lack  of  verifying  material. 
Atriplex  hastata  L.     (Madison  Comity.) 

Taken   at   Anderson.     First  reported   from   Wells   County   by   C.   C. 
Deam. 
Tragopogon pratensis  Jj.     (Madison  County.) 

Common  along  the  C,  C,  C.  &  St.  L.,  near  the  Quartz  Works,  Ander- 
son.   Taken  both  in  bloom  and  in  fjoiit 
Antennaria  fallaz  Greene,     (Marion  County. ) 

Taken  by  Mr.  Bartlett  at  Indianapolis,  river-bluffs  opposite  Fairview 
Park. 

Mr.  Bartlett's  work  at  the  Gray  Herbarium  has  led  us  to  change  our 
view  concerning  one  of  my  records  of  1903.  An  annotation  in  the  herb- 
arium copy  of  Britton  &  Brown's  ''Illustrated  Flora,*'  to  the  effect  that 
the  characters  and  figuring  of  Carex  Baileyi  Britton  do  not  hold  good 
as  regards  the  material  in  the  herbarium,  led  Mr.  Bartlett  to  compare 
the  specimens,  determined  by  us  as  Baileyi,  with  the  herbarium  material. 
As  our  specimens  agree  with  the  typical  Carex  luridn  Wahl.  (of  which 
Baileyi  is  there  regarded  as  a  sub-species),  in  spite  of  Britton's  key,  etc., 
I  feel  it  advisable  to  cancel  my  records  of  Carex  Baileyi. 


*  Illustrated  Flora  of  the  Northern  States  and  Canada:  1. 173. 
t  PlowerinK  Plants  and  Ferns  of  Indiana,  State  Geol.  Report:  1899. 643. 
X  Additions  to  the  Flora  of  Indiana:  Proc.  Ind.  Acad.  Sci.;  1900, 137. 
%  Flora  of  Eajcle  Lake  and  Vicinity:  Proc.  Ind.  Acad.  Sci.:  1901, 162. 
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Physiological  Apparatus. 


Frank  Marion  Andrews. 


Introduction. 

It  is  frequently  the  case  that  much  of  the  apparatus  required  to  carrj 
on  work  properly  In  Plant  Physiology  Is  so  expensiye  that  for  any  one 
laboratory  to  possess  all  that  is  needed  is  quite  out  of  the  question.  This 
has  led  me  to  plan  and  have  constructed  a  few  very  desirable  pieces, 
concerning  which  this  paper  malces  mention.  I  am  aware  of  the  fact 
tliat  no  laclt  of  contrivances  have  been  made  to  illustrate  some  of  the 
principles  here  set  forth.  However,  for  simplicity  of  construction  and 
perfect  adaptation  to  the  purposes  for  which  they  were  intended,  they  will 
certainly  be  found  superior  in  many  ways  and  useful  by  any  one  inter- 
ested or  engaged  in  physiological  worlt  where  such  apparatus  would  be 
involved.  It  has  therefore  occurred  to  me  to  describe  the  various  pieces 
of  apparatus  as  concisely  as  possible  and  present  them,  together  with  the 
illustrations,  in  the  following  brief  account: 


I.  Heating  Stage  for  the  Microscope. 
This  piece  of  apparatus  consists  of  a  rectangular  sheet  of  copper,  60 
cm.  long,  8  cm.  wide  and  2  mm.  thicls.  Figure  1  shows  a  view  of  the 
lower  side.  It  will  be  seen  from  this  view  that  the  copper  does  not  rest 
directly  on  the  stage  of  the  microscope  but  is  held  away  from  it  a  dis- 
tance of  1  cm.     This  is  accomplished  by  a  strong  frame  of  wood  B, 


Fitf.  1. 

7  cm.  square  and  8  mm.  in  height.  Between  the  wood  and  the  copper, 
as  an  extra  preventive  against  the  conduction  of  heat  in  long  continued 
experiments,  a  layer  of  asbestos  2  mm.  thicli  is  interposed  at  C.     The 
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frame  of  wood  and  asbestos  Is  fastened  firmly  to  the  copper  A  by  copper 
screws,  which,  however,  must  not  reach  through  the  wood  B.  In  the 
center  of  the  wood  and  asbestos  squares  Is  a  circular  opening  D,  12  mm.  in 
diameter,  to  allow  the  light  reflected  through  the  stage  of  the  microscope 
to  pass  through  the  slide.  Through  the  side  of  the  wood  frame  away  from 
the  pillar  of  the  raIcroscoi)e,  as  the  heating  stage  lies  in  the  proper  posi- 
tion on  the  stage  of  the  microscope  for  observation,  are  two  holes  for 
centigrade  thermometers,  E  and  E*.  The  temperature  at  B  may  be  a 
little  less  than  at  E\  and  if  this  is  the  case,  then  an  average  of  the  tem- 
peratures shown  by  the  thermometers  at  E  and  E^  should  be  reclconed. 
It  should  be  ascertained  before  the  experiment  that  the  two  thermom- 
eters read  the  same  at  the  same  temperature.  As  they  project  directly 
in  front  during  correct  observation,  the  temperature  of  both  is  easily  seen 
while  experimenting.  Since  it  Is  not  always  possible  or  convenient  to 
carry  on  experiments  with  the  copper  plalo  of  the  beating  stage  directed 
to  the  right  as  would  necessarily  be  the  case  with  the  thermometers  on 
the  side  shown  in  Figure  1,  another  arrangement  was  resorted  to.  On  the 
side  of  the  wood  frame  opposite  E  and  E*  are  two  similar  boles  for 
thermometers,  F  and  F*,  which  allows  observation  while  the  copper  plate 
of  the  beating  stage  is  turned  to  the  left  or  the  reverse  position  to  the 
one  in  which  E  and  E?  could  be  used.  It  will  be  seen  from  the  lower 
view  of  the  heating  stage  shown  in  Figure  1  that  the  bulbs  of  the  ther- 
mometers rest  against  the  copper  plate  inside  the  asbestos  square  C,  and 
in  this  way  the  heat  Is  readily  conveyed  to  them.  One  thermometer  only 
might  be  used,  but  the  use  of  two  is  more  accurate  and  therefore  advisa- 
ble. A  third  position  for  the  heating  stage  is  possible  and  for  various 
reasons  sometimes  advisable,  In  which  the  copper  plate  A  is  directed 
away  from  the  observer  instead  of  from  the  left  or  right.  Or  it  may  be 
turned  about  on  the  stage  of  the  microscope  through  an  angle  of  some- 
what more  than  ISO**  and  still  be  capable  of  perfect  use  at  every  point. 
It  is  held  to  the  stage  of  the  microscope  by  means  of  iron  clamps,  the 
upper  screw  of  which  is  provided  on  Its  lower  end  with  a  small  wooden 
block  covered  with  asbestos.  This  is  necessary  since  a  careless  disregard 
or  misuse  of  subtances  that  are  not  poor  conductors  of  heat  may  readily 
result  in  injury  to  the  microscope.  Heat  may  be  supplied  by  a  gas  or 
alcohol  lamp  or  other  source  placed  under  A  at  6  and  the  flame  Increased 
or  moved  toward  C  as  is  desired. 
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n.  Temperature  Box. 
This  temperature  box  is  made  of  galvanized  iron.  It  is  25  cm.  long, 
9  cm.  wide  and  3  cm.  deep,  all  inside  measures.  It  is  held  to  the  stage 
of  the  microscope  by  means  of  a  curved  iron  clamp  hooked  over  the  edge 
of  the  box  at  A.  Near  the  lower  side  B  is  a  rectangular  slit  4  cm.  wide 
and  4  mm.  high,  extending  entirely  across  the  box  for  the  reception  of  a 
slide  carrying  the  object  for  observation.    By  noticing  Fig.  2  it  will  be 


ilkiM'^i 


PiK.  2. 

seen  that  the  slit,  B,  is  elevated  about  2  mm.  above  the  bottom  of  the  box 
as  at  C,  thus  allowing  the  hot  or  cold  water  used  to  flow  under  and  all 
around  the  space  occupied  by  the  slide.  By  this  means  the  temperature 
may  he  increased  or  decreased  as  desired,  in  B  to  the  most  perfect  state 
of  efficiency  i)08sible  in  such  a  simple  contrivance.  At  D  is  a  cylindrical 
tube  3  cm.  high  and  2.5  cm.  in  diameter  for  the  reception  of  the  objective. 
In  Fig.  2  both  the  tube  D  and  the  side  of  the  box  toward  the  observer 
are  cut  partly  away  to  show  the  interior.  The  top  is  provided  with  a 
lid.  By  means  of  a  proper  mixture  of  salt  and  ice  it  Is  possible  to  reduce 
the  temperature  in  the  slit  B,  as  shown  by  the  thermometers  kept  con- 
stantly in  the  spaces  E  and  E?,  to  zero  centigrade  or  l)elow.  If,  however, 
a  high  temperature  is  desired,  this  may  be  accomplished  by  placing  a 
flame  under  the  end  of  the  box  F  which  projects  over  the  stage  of  the 
microscope.  Or  one  may  arrange  a  vessel,  somewhat  higher  than  the 
box  on  the  stage  of  the  microscope,  and  by  placing  a  lamp  under  this 
vessel,  which  is  nearly  filled  with  water,  easily  heat  it  to  any  desired 
temperature  as  shown  by  a  thermometer.  This  heated  water  could  then 
be  siphoned  into  the  l)ox  A  and  out  again,  and  in  this  way  the  desired 
temperature  in  B  obtained.  The  inflow  and  outflow  to  A  can  easily  be 
regulated  and  made  uniform  by  opening  or  closing  pinch-cocks  fastened 
on  the  rubber  tube.  Injury  to  the  microscope  Is  prevented  by  a  sheet  of 
asbestos  placed  on  the  stage.  This  temperature  box  can  be  turned  either 
to  the  right  or  left  or  turned  and  used  in  any  angle  of  ISO**  or  less. 
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m.    Centrifuge. 


This  consists  of  a  wooden  frame  00  cm.  long,  55  cm.  wide,  and  vary- 
ing in  height  from  30  cm.  at  the  lowest  point  at  A  to  00  cm.  at  B.  Fig. 
3  gives  a  view  of  the  apparatus  as  seen  in  vertical  median  longitudinal 


Fiff.8. 

section.    This  apparatus  in  part  resembles  the  centrifuge  figured  by  Det- 
mer,  but  is  larger  and  possesses  many  improvements  over  his  apparatus 
(Detmer  Pflanzenphysiologie  Zwelte  Auflage,  1805,  p.  384).    The  machinery 
consists  of  a  brass  shaft  70  cm.  long,  in  two  sections  C  and  D,  which  at 
E  may  be  connected  or  disconnected  by  tightening  or  loosening  the  clamp 
E*  by  screws  F  F*.     In  this  way  part  or  all  of  the  machinery  may  be 
run  at  one  time,  which  is  often  desirable.    The  ends  of  the  shaft  are  held 
by  a  support  G  near  E,  and  on  D  is  a  cone-pulley  H  by  means  of  which 
it  may  be  driven  by  other  power  if  so  desired,  or  from  which  power  may 
be  taken  for  other  purposes  if  the  cone-pulley  I  on  C  is  in  use.    On  the 
end  of  the  shaft  D  is  a  bevel-gear  arrangement  so  that  motion  Is  trans- 
mitted at  right  angles  to  D  in  the  shaft  in  J  which  carries  the  disk  L. 
By  exchanging  the  position  of  M  and  N  a  faster  motion  of  L  may  be  ob- 
tained, with  no  increase  In  the  speed  of  D.    Again  by  using  a  still  larger 
cog  at  N  and  a  smaller  cog  at  M,  any  speed  desired  may  be  had.    By  a 
vice  versa  arrangement  of  cogs  a  very  slow  rotation  of  L  is  effected. 
It  is  of  course  to  be  understood  that  by  varying  the  size  of  the  cogs  M 
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and  X,  the  distance  of  J  from  N  must  also  vary  in  two  obvious  directions. 
This  is  done  by  the  screw  O  (Figs.  3  and  4),  which  holds  the  support  of 
the  shaft  carrying  L.  The  shaft  carrying  the  disl^  is  enclosed  for  the 
sake  of  firmness  in  a  sheath  J.  It  is  fastened  to  a  dislt  of  iron  P.  (Figs. 
3  and  4),  and  this  is  held  to  the  wooden  disk  of  pine  L,  which  is  20  cm. 
in  diameter  and  2  cm.  thiclc,  by  means  of  screws.  Larger  disks  of  wood 
can,  by  means  of  these  screws,  be  substituted  for  L  and  therefore  the 
centrifugal  force  considerably  increased  aside  from  the  ways  of  increas- 
ing the  speed  by  the  cone-pulley  and  b'3vel-gear  arrangement  al:ove  re- 
ferred to.  The  centrifugal  force  brought  to  bear  on  the  objects  under 
investigation  may  also  be  increased  by  being  placed  near  the  periphery  of 
the  disk  L,  or  decreased  by  moving  them  nearer  the  center  of  L.  The  disk 
of  wood  must  in  all  cases  be  first  boiled  thoroughly  in  parafflue  to  pre- 
vent swelling.  The  disk  of  wood  L  is  covered  by  a  circular  sheet  of 
cork  Q.  This  serves  for  the  attachment  of  seedlings  and  plant  parts  to 
be  centrifuged,  and  to  it  also  are  fastened  several  layers  of  wet  filter 
paper  for  keeping  the  seeds  moist.  A  glass  crystallizing  disk  R,  which  will 
exactly  fit  L,  is  placed  over  it  and  darkened  by  being  painted  thickly  on 
the  inside  with  black  paint.  R  is  held  to  L  l)y  clamps.  In  order  to  water 
the  seedlings  when  the  machine  is  run  for  a  long  time,  a  hole  is  Ijored 
exactly  in  the  center  of  the  crystallizing  disk  R  as  at  S,  and  even  while 
the  disk  is  revolving  water  may  be  forced  in  against  the  filter  paper  on 
the  sheet  of  cork  Q,  and  In  this  way  be  carried  by  absorption  to  all  the 
seeds  on  the  disk  Q.  Fig.  3  shows  the  disk  ready  to  rotate  in  a  hori- 
zontal direction.     Fig.  4  shows  the  end   view  of  the  frame  at  A  and 
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indicates  how  the  disk  may  be  rotated  not  only  horizontally  but  vertically 
as  well,  or  at  any  angle  between  the  two  by  changing  the  position  of  the 
shaft  in  J  by  loosening  and  moving  the  clamp  at  T.  This  machine  is 
also  strong  enough  to  carry  any  small  flower  pots  with  growing  seedlings. 
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at  any  nngle  and  at  rapid  speeds  by  using  clamps  to  hold  them  in  posi- 
tion. 

As  stated  by  Detmer.  seedlings  of  the  proper  size  when  fastened  on 
Q  and  rotated  rapidly  curve  outwards.  I  have  noticed  a  curving  against 
the  direction  of  motion  in  seedlings  subjected  by  a  stronger  centrifugal 
machine  than  this  exerting  4,400  gravities. 

At  U  (Fig.  3)  is  another  similarly  arranged  disk  in  case  It  Is  desired 
to  run  two  at  once  at  different  angles.  Here,  however,  the  power  is  trans- 
mitted by  a  belt  and  cone  pulleys,  by  means  of  which  different  speeds  may 
be  obtained.  U  may  aiso  be  inclined  at  an  angle  by  loosening  or 
tightening  V.  At  X,  X*  and  Y  the  shaft  is  supported  in  Journals.  At  W 
is  a  water  wheel  50  cm.  in  diameter,  and  by  using  a  very  strong  stream  of 
water  Z,  a  very  high  speed  and  ample  power  for  the  experiments  here 
mentioned  may  be  developed.  Naturally  the  speed  and  power  can  be 
easUy  controlled  by  the  force  of  the  stream  of  water.  By  means  of  the 
cone-pulleys  the  machine  may  he  driven  by  motor  or  other  power. 

IV.     Apparatus  for  Growing  Plants  in  Different  Colored  Lights. 

This  consists  of  a  wooden  box  made  perfectly  tight  to  prevent  the 
light  from  entering  except  at  H,  Fig.  6.  It  is  40  cm.  long,  25  cm.  wide  and 
25  cm.  deep.  Of  course  it  is  often  advisable  to  use  larger  sizes  of  l)oxee, 
but  the  one  here  mentioned  will  serve  as  an  illustration.  The  inside 
of  the  box  is  painted  black  and  is  provided  with  a  base  for  holding 
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flower  pots  in  any  position.  Each  side  of  the  box  is  provided  with  a  door 
A,  Fig.  5,  which  by  means  of  the  clamps  B  and  B'  may  be  removed  so 
that  the  plant  inside  may  be  adjusted  in  the  desired  position,  as  regards 
the  light  entering  at  C  or  D,  and  measurements  taken.  The  ends  of  the 
box  are  in  the  form  of  caps  E  (Fig.  5)  which  lap  over  the  end  at  F  so 
tightly  that  no  light  can  enter. 

Fig.  6  shows  an  end  view  of  one  of  the  caps  E.     In  this  figure 
there  will  be  noticed  a  circular  opening  H,  15  cm.  in  diameter  in  the 
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center  of  the  cap.    Around  H  is  a  three-sided  wooden  frame  I.  on  whose 
Inner  edge  Is  a  groove  J,  deep  enough  to  receive  one  pane  of  glass.    The 
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pane  of  glass  used  is  20  cm.  square  and  must  have  exactly  parallel  sur- 
faces. Light  of  any  desired  color  may  enter  the  box  at  H  by  putting 
in  the  groove  J  a  glass  plate  which  has  been  colored  in  the  following^ 
way.  To  a  10  per  cent,  solution  of  gelatin  add  about  .25  of  a  gram  of 
the  ordinary  "Diamond  Dye"'  of  the  color  desired,  while  the  gelatin  is 
still  hot  and  in  solution.  Stir  well  for  a  few  minutes.  Now  place  one  of 
the  glass  plates  In  a  perfectly  horizontal  position  in  a  cool  place  and  pour 
onto'  it  a  thin  layer  of  the  colored  liquid  gelatin.  Let  stand  till  the  gelatin 
is  solid.  In  this  way  colored  plates  of  rod,  orange,  green,  blue  or  any 
other  color  or  shade  of  color  may  be  obtained.  These  colors  have  the 
additional  advantage  of  being  permanent.  The  screws  K  and  K*  hold 
the  plates  In  the  correct  position  in  J.  By  having  a  number  of  colored 
plates  any  color  in  the  box  may  be  obtained  by  putting  the  plate  of  the 
desired  color  In  J. 

V.    Photometer. 

A  simple  form  of  photometer  is  shown  in  Fig.  7.  It  consists  of  a 
wooden  base  A,  110  cm.  long  and  25  cm.  wide,  on  wh|ch  stands  a  rectangu- 
lar box  B,  81  cm.  long,  17.5  cm.  wide,  and  22  cm.  high.     This  box  B  Is 
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raised  1  cm.  from  A  by  a  block  of  wood  under  each  of  the  four  comen 
as  at  G  to  allow  the  to-and-fro  motion  of  the  pointer  D.  The  longitudinal 
opening  under  G  and  the  base  of  D  give  ventilation.  The  figures  on  the 
side  of  B  are  accurately  placed  on  the  original  apparatus  and  show  the 
intensity  of  light  in  Hefner  meter  units.  At  E^  is  a  mirror  and  at  F  a 
circular  opening  to  a  mirror  inside.  The  interior  view  is  shown  in  Fig. 
8.  Here  A  is  the  wooden  base,  C  the  wooden  block  supporting  the  box 
B.  L  and  U  are  strings  by  means  of  which  the  Hefner- Altneck  amyl- 
acetate  lamp  is  regulated  in  distances  from  the  membrane  K.  This  mem- 
brane consists  simply  of  a  circular  piece  of  filter  paper  covering  an  open- 
ing in  the  center  of  the  end  of  the  box  7.5  cm.  in  diameter.  In  the  center 
of  the  filter  paper  is  a  circular  spot  about  three  cm.  in  diameter,  as  in  the 
ordinary  Bunsen  photometer.  Each  mirror  E  E^  is  5  cm.  long  and  4  cm. 
wide  and  is  inclined  at  an  angle  of  about  45**  to  the  filter  paper  membrane 
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by  means  of  the  galvanized  iron  frame  which  supports  it.  The  V-sliaped 
top  G  is  also  composed  of  galvanized  iron.  This  apparatus  will  show  the 
intensity  of  light  from  2  to  90  Hefner  meter  units.  When  it  is  desired 
to  test  the  intensity  of  light  between  two  and  ninety '  Hefner  units,  draw 
the  pointer  D,  opposite  which  inside  the  box  the  Hefner-Altneck  amyl- 
acetate  lamp  is  placed,  by  the  string  L  towards  the  filter  paper  mem- 
brane. When  the  circular  spot  of  paraffine  on  the  filter  paper  almost  dis- 
appears, then  the  light  cast  on  the  filter  paper  screen  by  the  amyl-acetate 
lamp,  and  that  in  the  room  for  example  outside  are  equal.  Noticing  now 
the  position  of  the  pointer  D,  we  notice  that  it  points  to  or  near  some 
figure  on  the  outside  of  the  box.  The  number  it  points  to  Indicates  the 
intensity  of  light  in  Hefner  meter  units. 
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VI.  Rhbostat. 
This  piece  of  apparatus  (Fig.  9)  is  35  cm.  long,  30  cm.  high,  and  15  cm. 
wide.  It  has  a  wooden  frame  A,  over  which  the  wire  B  Is  tightly 
stretched,  the  two  sides  being  connected  by  the  wire  Q.  The  voltage,  which, 
as  here  used,  was  a  constant  one,  enters  at  M  through  the  binding  posts 
E  E^,  and  from  this  it  passes  through  the  wire  B  In  the  direction  Indicated 
by  the  arrow.    The  wire  used  was  iron  number  20  and  In  all  100  meters 
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were  used  in  making  this  machine  to  obtain  If  needed  a  high  resistance  so 
that  by  means  of  shunting  any  strength  of  current  may  be  obtained.  If  an 
insulated  wire  P  is  connected  with  one  post  on  an  electric  slide  as  at  G, 
and  the  other  post  of  this  electric  slide  is  joined  to  another  Insulated  wire 
I,  about  the  center  of  which  is  interpolated  a  milli-ampere  meter  J;  then 
by  shunting  with  the  free  end  K  of  the  wire  I  to  the  non-insulated  wires 
B,  an  electric  current  if  sufficiently  strong  will  pass  through  a  specimen 
laid  on  the  slide  at  L  under  the  microscope  P.  If  at  first  the  current  at 
B  Is  not  strong  enough,  the  free  end  of  the  wire  K  can  be  moved  from  B 
In  the  direction  of  the  arrow  till  a  current  of  the  desired  strength  is  ob- 
tained. The  strength  of  the  current  will  be  registered  by  the  meter  J. 
In  the  experiment  I  tried,  with  110  volts  entering  at  E  E*,  a  current  of  .7 
of  a  milli-ampere  was  sufficient  to  cause  the  movement  in  the  protoplasm 
In   Elodea   cells  to  cease.     It  began   again   in   20  minutes.     The   lamps 
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may  be  used  In  the  circuit  in  series  to  increase  tlie  resistance.  Fig.  10 
gives  a  view  of  a  median  vertical  longitudinal  section  of  the  slide.  It  con- 
sists simply  of  a  thick  glass  slide  A,  on  which  is  a  heavy  layer  of  tin-foil 
B  BS  and  on  this  a  plate  of  copper  C  G\  through  which  the  binding  posts 
G  and  H  are  screwed.  This  not  only  fastens  B  B*  and  C  C*  together,  hot 
fastens  them  to  the  glass  slide  A.  The  specimen  is  laid  at  L  with  its 
ends  touching  the  ends  of  the  tin-foil  B  B*,  on  which  the  cover  glass  rests 
at  00». 
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AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY   OP  SCIENCE. 

[ApproYod  March  II,  1895.] 

Whereas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  in  its  constitution  a  "*™  ** 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investigation 
are  borne  by  the  State;  and. 

Whereas,  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it,  have  very  great  educational,  industrial 
and  economic  value,  and  should  be  preserved  in  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  makes  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  intellectual,  scien- 
tific and  agricultural  improvement;  therefore, 

Section  1.  Be  it  enacted  hy  the  General  Assembly  of  the  p„biicati  n  f 
State  of  Indiana,  That  hereafter  the  annual  reports  of  the  the  Reports  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  ^^ademy'of 
with  the  report  for  the  year  1894,  including  all  papers  of  Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
shall  be  published  by  and  under  the  direction  of  the  Commissioners 
of  Public  Printing  and  Binding. 

Sec.  2.     Said  reports  shall  be  edited  and  prepared  for 

publication   without  expense  to  the   State,   by  a   corps  of    E<*^^>°« 

Reports, 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,  who  shall  not,  by  reason  of  such   services,   have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding. 

paper,  typography  and  manner  and  extent  of  illustration  of 

Number  of 
such  reports,  shall  be  determined   by  the  editors,   subject     printed 

to  the  approval  of  the  Commissioners  of  Pul>llc  Printing     Reports. 

and  Stationery.     Not  less  than  1,500  nor  more  than  3,000  copies  of  each 
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of  said  reports  shall  be  published,  the  size  of  the  edition  within  said 
limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  tlie 
Commissioners  of  Public  Printing  and  Stationery:     Provided,  That  not 
to  exceed  six  hundred  dollars  ($G00)  shall  be  expended  for 
'^^  ^*  such  publication  in  any  one  year,  and  not  to  extend  beyond 

1896:     Provided,  That  no  sums  shall  be  deemed  to  be  appropriated  for 
the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

Disposition         ^f  said  reports  shall  be  placed  In  the  custody  of  the  State 
of  Reports. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  pub- 
lic library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  in  the  State  having 
n  library,  which  shall  make  application  therefor,  and  one  copy  to  sudi 
other  institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
it  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonging  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  he  shall  also  equip  the  same  with  the  necessary  shelving 
and  furniture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Bmoriency.  ^^^  Immediate  taking  effect  of  this  act,  and  it  shaU  there- 
fore take  effect  and  be  in  force  from  and  after  its  passage. 
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AN   ACT  FOR  THE   PROTECTION  OF  BIRDS.  THEIR  NEJSTS 

AND  EGGS. 

[Indiana  Acts  1906] 

Section  602.  It  shall  be  unlawful  for  any  person  to 
kill,  trap  or  possess  any  wild  bird,  or  to  purchase  or  offer 
the  same  for  sale,  or  to  destroy  the  nests  or  the  eggs  of  any  wild  bird 
except  as  otherwise  provided  in  this  section.  But  this  section  shall  not 
apply  to  the  following  named  game  birds:  The  Anatidae,  commonly 
called  swans,  geese,  brant,  river  and  sea  duck;  the  RaJlidse,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolee,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock,  sandpipers, 
tattlers  and  curlews;  nor  to  English  or  European  house  sparrows,  crows, 
hawks,  or  other  birds  of  prey.  Nor  shall  this  section  apply  to  any  per- 
son taking  birds  or  their  nests  or  eggs  for  scientific  purposes  under  per- 
mit, as  provided  in  the  next  section.  Any  person  violating  the  provisions 
of  this  section  shall,  upon  conviction,  be  fined  not  less  than  ten  dollars 
nor  more  than  fifty  dollars. 

Sec.  603.  Permits  may  be  granted  by  the  Commissioner  of  Fisheries 
and  Game  to  any  properly  accredited  person,  permitting  the  holder  there- 
of to  collect  birds,  their  nests  or  eggs  for  strictly  scientific  purposes.  In 
order  to  obtain  such  permit  the  applicant  for  the  same  must  present  to 
said  Commissioner  written  testimonials  from  two  well-known  scientific 
men  certifying  to  the  good  character  and  fitness  of  said  applicant  to  be  en- 
trusted with  such  privilege,  and  pay  to  said  Commissioner  one  dollar  there- 
for, and  file  with  him  a  properly  executed  bond  in  the  sura  of  two  hundred 
dollars,  payable  to  the  State  of  Indiana,  conditioned  that  he  will  obey  the 
terms  of  such  permit,  and  signed  by  at  least  two  responsible  citizens  of 
the  State  as  sureties.  The  bond  may  be  forfeited  and  the  permit  revoked 
upon  proof  to  the  satisfaction  of  such  Commissioner  that  the  holder  of 
such  permit  has  killed  any  bird  or  taken  the  nests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  in  this  section. 
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OFFICERS— 1905-1906. 


PRESIDENT. 

ROBERT  HESSLER. 

VICE-PRESIDENT. 

D.  M.  MOTTIER. 

SECRETARY, 

LYNN  B.  Mcmullen. 

ASSISTANT  SECRETARY, 

J.  H.  RANSOM. 

PRESS  SECRETARY, 

CHARLES  R.  CLARK. 

TREASURER, 

WILLLVM  A.  McBETH. 


executrt:  committee. 


Robert  Hessler, 

D.   M.   MOTTIER, 

Lynn  B.  McMullen, 
J.  H.  Ransom, 
Charles  R.  Clark, 
William  A.  McBeth, 
John  S.  Wright, 
Carl  L.  Mees, 
Willis  S.  Blatchley, 


Harvey  W.  Wiley, 
M.  B.  Thomas, 
D.  W.  Dennis, 
C.  H.  Eioenmann, 
C.  A.  Waldo, 
Thomas  Gray. 
Stanley  Coulter, 
Amos  W.  Butler, 

W.  A.  No  YES, 


J.  C.  Arthur, 
J.  L.  Campbell,* 
O.  P.  Hay, 
T.  C.  Mendenhall, 
John  C.  Brannbr, 
J.  P.  D.  John, 
John  M.  Colt^ter, 
David  S.  Jordan. 


CURATORS. 

BOTANY J.  C.  Arthur. 

ICHTHYOLOGY C.  H.  Eioenmann. 

HERPETOLOGY   ^ 

MAMMALOGY       [ Amos  W.  Butler. 

ORNITHOLOGY    J 

ENTOMOLOGY W.  S.  Blatchley. 

Deceased. 
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COMMITTEES,  1905-1906. 


PROGRAM. 
Lynn  B.  McMullen,  J.  P.  Naylor,  W.  J.  Moenkhaus. 

MEMBERSHIP. 
J.  H.  Ransom,  W.  A.  McBeth. 

NOMINATIONS. 
G.  W.  Benton,  W.  J.  Moenkhaus,  W.  S.  Blatohley. 

AUDITING. 
Thomas  Gray,  A.  J.  Biqney. 

STATE  LIBRARY. 

G.  W.  Benton,  C.  H.  Eigenmann,  A.  W.  Butler, 

W.  S.  Bl.\tchley,  J.  C.  Arthur. 

LEGISLATION  FOR  THE  RESTRICTION  OF  WEEDS. 
M.  B.  Thomas,  D.  M.  Mottier,  C.  C.  Deam. 

PROPAGATION  AND  PROTECTION  OF  GAME  AND  FISH. 
C.  H.  Eigenmann,  A.  W.  Butler,  Glenn  Culbertson. 

EDITOR. 
E.  G.  Martin,  Purdue  University,  Lafayette. 

DIRECTORS  OF  BIOLOGICAL  SURVEY. 

C.  H.  Eigenmann,  Charles  R  Dryer  ^*  ^-  Thomas, 

Stanley  Coulter,  J.  C.  Arthur. 

RELATIONS  OF  THE  ACADEMY  TO  THE  STATE. 

C.  A.  Waldo,  William  Watson  Woollen,  R.  W.  McBride, 

G.  W.  Benton. 

DISTRIBUTION  OF  THE  PROCEEDINGS. 

Thomas  Gray,  L.  J.  Rettger,  John  S.  Wright. 

Donaldson  Bodine,  D.  W.  Dennis. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riehee  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  The  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of  the 
several  departments  of  the  State,  through  the  Governor,  act  through 
Its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
investigation  within  its  province  as  stated.  The  necessary  expenses  in- 
curred in  the  prosecution  of  such  investigation  are  to  be  borne  by  the 
State;  no  pecuniary  gain  is  to  come  to  the  Academy  for  its  advice  or 
direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fell<;w8. 
fellows,   non-resident   members   or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work, 
or  in  original  research  in  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  nieml)ers  may  be  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy;  they 
shall   sign  the  constitution,  pay  an  admission  fee  of  two  dollars,   and 
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thereafter  an  aunual  fee  of  one  dollar.  Any  person  who  shall  at  one 
time  contribute  fifty  dollars  to  the  funds  of  this  Academy  may  be  elected 
a  life  member  of  the  Academy,  free  of  assessment.  Non-resident  mem- 
bers may  be  elected  from  those  who  have  been  active  members  but  who 
have  removed  from  the  State.  In  any  case,  a  three-fourths  vote  of  the 
members  present  shall  elect  to  membership.  Applications  for  member- 
ship in  any  of  the  foregoing  classes  shall  be  referred  to  a  committee  on 
application  for  membership,  who  shall  consider  such  application  and  re- 
port to  the  Academy  before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  work, 
who  have  recognized  standing  as  scientific  men,  and  who  have  been 
members  of  the  Academy  at  least  one  year,  may  be  recommended  for 
nomination  for  election  as  fellows  by  three  fellows  or  members  person- 
ally acquainted  with  their  work  and  character.  Of  members  so  nomi- 
nated a  number  not  exceeding  five  in  one  year  may,  on  recommendation 
of  the  Executive  Committee,  be  elected  as  fellows.  At  the  meetinj,^  at 
which  this  is  adopted,  the  members  of  the  Executive  Committee  for  18W 
and  fifteen  others  shall  be  elected  fellows,  and  those  now  honorary  mem- 
bers shall  become  honoraiy  fellows.  Honorary  fellows  may  be  elected  on 
account  of  special  prominence  in  science,  on  the  written  recommendation 
of  two  members  of  the  Academy.  In  any  case  a  three- fourths  vote  of 
the  members  present  shall  elect. 

ARTICLE  III. 

Section  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  office  one  year.  They  shall  consist 
of  a  President,  Vice-President,  Secretary,  Assistant  Secretaiy,  Press  Sec- 
retary and  Ti'easurer,  who  shall  perform  the  duties  usually  pertaining  to 
their  respective  offices,  and  in  addition,  with  the  ex-Presidents  of  the 
Academy,  shall  constitute  an  Executive  Committee.  The  President  shall, 
at  each  annual  meeting,  appoint  two  members  to  be  a  committee,  which 
sliall  prei)arc  the  programs  and  have  charge  of  the  arrangements  for  all 
nuH'tings  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless  otherwise  ordered  by  the  Executive  Committee.  There  shall  also 
be  a  summer  meeting  at  such  time  and  place  as  may  be  decided  upon 
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by  the  Executive  Committee.  Otlier  meetings  may  be  called  at  the  dis- 
cretion of  the  Executive  Committee.  Tlie  past  Presidents,  together  with 
the  officers  and  Executive  Committee,  shall  constitute  the  Council  of  the 
Academy,  and  represent  it  in  the  transaction  of  any  necessaiy  business 
not  especially  provided  for  in  this  constitution,  in  the  interim  between 
general  meetings. 

Sec.  3.  This  constitution  may  l)e  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at 
least  one  year's  standing.  No  question  of  amendment  sliall  be  decided 
on  the  day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned 
to  a  curator,  whose  duty  it  shall  l)e,  with  the  assistance  of  the  other 
members  interested  in  the  same  department,  to  endeavor  to  advance 
knowU^dge  in  that  particular  department.  Each  curator  shall  report  at 
such  time  and  place  as  the  Academy  shall  direct.  These  reports  shall 
include  a  brief  simimary  of  the  progress  of  the  department  during  the 
year  preceding  the  presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  ihe  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
flCtoer  days  before  such  meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  the  Secretary. 

6.  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  notified  of  their  arrearage  by  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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MEMBERS. 


FELLOWS. 

R.  J.  Aley *1898 Bloomington. 

Frank  M.  Andrews  1904  Bloomington. 

J.  O.  Arthur 1893 Lafayette. 

George  W.  Benton 1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Eatherine  Golden  Bitting 1895 Lafayette. 

Donaldson  Bodine 1899 Orawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bmner 1899 Irvington. 

Severance  Bnrrage 1898 Lafayette. 

A.  W.  Butler 1893 Indianapolis. 

J.  L.  Oampbell»» 1893 Orawfordsville. 

Mel.  T.  Cook 1902 Santiago,  Cuba. 

John  M.  Coulter 1893 Chicago,  111. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1895 Richmond. 

C.  R.  Dryer 1897 Teire  Haute. 

C.  H.  Eigenmann 1893 Bloomington. 

Percy  Norton  Evans 1901 . .  West  Lafayette. 

A.L.Foley 1897 Bloomington. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1895  Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hessler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Edwin  S.  Jolionnatt 1904 Terre  Haute. 

Arthur  Kendrick 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

W.  A.  McBeth 1904 Terre  Haute. 


■^Dato  of  election. 
*^Deoaa8ed. 
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V.  F.  Maratere »1893 Bloomington. 

O.  L.  Mees 1894 Terre  Haute. 

J.  A.  Miller 1904  Bloomington. 

W.  J.  Moenkhaos 1901 Bloomington. 

Joseph  Moore 1896     Richmond. 

D.  M.  Mottier 1893 Bloomington. 

J.  P.  Naylor 1903 Greencastle. 

W.  A.  Noyes 1893 Washington,  D.  O. 

J.  H.  Ransom 1902 Lafayette. 

L.  J.  Rettger 1896., Terre  Haute. 

J.  T.  Scovell 1894 Terre  Haute. 

Alex  Smith 1893 Chicago,  111. 

W.E.Stone 1893 Lafayette. 

Joseph  Swain 1898 Swarthmore,  Pa. 

M.  B.  Thomas 1893 CJrawfordsville. 

C.  A.  Waldo 1893 Lafayette. 

P.  M.  Webster 1894 Champaign,  111. 

Jacob  Westlund 1904 Lafayette. 

H.  W.Wiley 1896 Washington,  D.  C. 

John  S.  Wright 1894 Indianapolis. 


NON-RESIDENT  MEMBERS. 

Oeorge  H.  Ashley  Charleston,  S.  C. 

M.  A.  Brannon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  University,  Cal. 

A.  Wilmer  Duff Worcester,  Mastf. 

B.  W.  Everman Washington,  D.  C. 

Charles  H.  Gilbert Stanford  University,  Cal. 

C.  W.  Green Columbia,  Mo. 

C.  W.  Hargitt Syracuse,  N.  Y. 

O.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Oal. 

O.  P.  Jenkins —  Stanford  University,  Cal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley ....Tufts  College,  Mass. 


*Date  of  election. 
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D.  T.  MacDongal Bronx  Park,  New  York  City. 

T.  C.  Mendenhall Worcester,  Mass. 

Alfred  Springer Cincinnati,  Ohio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Bmeat  Walker Clemson  College,  S.  C. 


ACTIVE  MEMBERS. 

Greorge  Abbott Indianapolis. 

Greorge  C.  Ashman Frankfort. 

Edward  Ayres Lafayette. 

H.  F.  Bain  Urbana,  111. 

Frank  Tarkington  Baker Indianapolis. 

Edward  Hugli  Bangs Indianapolis. 

Walter  D.  Baker Indianai)oli8. 

Arthnr  M.  Banta Franklin. 

Harry  E.  Barnard Indianapolis. 

Victor  Hugo  Barnett Indianapolis. 

J.  W.  Beede Bloomington. 

Harry  Eldridge  Bishop.   Indianapolis 

Lestej  Black   Bloomington. 

William  N.  Blanchard Greencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Charles  S.  Bond Richmond. 

Fred.  J.  Breeze  Delphi. 

E.  M.  Bruce Weston,  Oregon. 

Lewis  Clinton  Carson Bloomington. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Chansler Bicknell. 

Otto  O.  Clayton (Jeneva. 

Howard  W.  Clark Chicago,  111. 

H.  M.  Ciem Bloomington. 

George  Clements Crawfordsville. 

Charles  Clickener    Silverwood,  R.  D.  No.  I. 

Charles  A.  Coffey  Petersburg. 

Wilber  A.  Cogshall . .    Bloomington. 
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Ulysses  O.  Cox Terre  Haute. 

William  Clifford  Cox Columbus. 

J.  A.  Cragwall Crawfordsville. 

Albert  B.  Crow Cliarleston,  111. 

M.  E.  Crowell Franklin. 

Edward  Roscoe  Cumings Bloomington. 

Alida  M.  Cunningham Alexandria. 

Lorenzo  E.  Daniels Laporte. 

H.  J.  Davidson  Baltimore,  Md. 

Charles  C.  Deam Bluffton. 

Martha  Doan Westfield. 

J.  P.  Dolan     Syracuse. 

Benjamin  W.  Douglas Indianapolis. 

Herman  B.  Domer Lafayette. 

Hans  Duden Indianapolis. 

Arthur  E.  Dunn  Logansport. 

Herbert  A.  Dunn Logansport. 

E.  G.  Eberhardt Indianapolis. 

Frank  R.  Eldred Indianapolis. 

M.  N.  Elrod Columbus. 

Samuel  G.  Evans Evansville. 

William  P.  Felver Logansport. 

Carlton  G.  Ferris Big  Rapids,  Mich. 

E.  M.  Fisher Urmeyville. 

Wilbur  A.  Fiske Richmond. 

W.  B.  Fletcher Indianapolis. 

Austin  Funk New  Albany. 

John  D.  Gabel Montpelior. 

Andrew  W.  Gamble Logansport. 

Charles  W.  Garrett Pittsburg,  Pa. 

Robert  G.  Gillum Terre  Haute. 

Wilmer  Jacob  Gittner Anderson. 

Vernon  Gould Rochester. 

Walter  L.  Halm Washington,  D.  C. 

Mary  T.  Harman Odon. 

Victor  Hendricks  Indianapolis. 

John  P.  Hetherington Logansport. 

Mary  A.  Hickman Greencastle. 

2— A.  OF  SCIKKCK. 
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John  E.  Higdon Indianapolis. 

Frank  R.  Higgins Terre  Hante. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

G.  E.  Hoffman Logansport. 

J.  D.  Hoffman Lafayette. 

Allen  D.  Hole Richmond. 

Lncins  M.  Hubbard South  Bend. 

John  N.  Hurty Indianapolis. 

O.  F.  Jackson Gieencastle. 

Dennis  Emerson  Jackson Bloomington. 

Alex.  Jolmson Ft.  Wayne. 

Ernest  E.  Jones Kokomo. 

Wm.  J.  Jones,  Jr West  Lafayette. 

Ohancey  Juday Boulder,  Colo. 

O.  L.  Kelso Terre  Haute. 

Norton  A.  Kent CJrawfordsville. 

Frank  D.  Kern Lafayette. 

Charles  T.  Knipp Urbana,  III. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Richmond. 

V.  H.  Lockwood Indianai>olis. 

Robert  Wesley  McBride Indianapolis. 

Rousseau  McClellan Indianapolis. 

Richard  O.  McClaskey Terre  Haute. 

N.  E.  Mclndoo Bloomington. 

Lynn  B.  McMullen Indianapolis. 

Edward  G.  Mahin West  Lafayette. 

James  E.  Manchester Vincennes. 

Wilfred  H.  Manwaring Bloomington. 

E.  G.  Martin Lafayette. 

Thomas  Edward  Mason Hodgenville,  Ky . 

Clark  !Mick Berkley.  Oal. 

W.  G.  Middleton Riclmiond. 

G.  Rudolph  Miller Indianapolis. 

H.  T.  Montgomery South  Bend. 

Richard  Bishop  Moore Indianapolis. 

Walter  P.  Morgan Terre  Haute. 
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Fred  Mutchler Terre  Hante. 

Charles  E.  Newlin Inrington. 

John  Newlin    West  Lafayette. 

John  P.  Newsom Stanford  UniverBity,  Cal. 

R.W.Noble   Chicago,  HI. 

Andrew  Fletcher  Ogle Bloomington. 

D.  A.  Owen   Franklin. 

Ferd  Payne Bloomington. 

Rollo  J.  Peirce Indianai)oli8. 

Ralph  B.  Polk Greenwood. 

James  A  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Rolla  R.  Ramsey Bloomington. 

Ryland  Ratliff Danville. 

Walter  S.  Ratliflf Richmond. 

Albert  B.  Reagan Mora,  Wash. 

Allen  J.  Reynolds  Emporia,  Kansas. 

Giles  E.  Ripley Decorah,  Iowa. 

Gteorge  L.  Roberts Muncie. 

D.  A.  Rothrock Bloomington. 

John  F.  Schnaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

WUl  Scott Terre  Haute . 

Charles  Wm.  Shannon Bloomington. 

John  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

Fred  Sillery Indianapolis. 

J.  R.  Slonaker * Madison,  Wis. 

Essie  Alma  Smith Bloomington. 

C.  Piper  Smith Leland  Stanford,  Cal. 

RettaE.  Spears Elkliart. 

J.  M.  Stoddard  Indianapolis. 

Cliarles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 

William  B.  Streeter Indianapolis. 

Frank  B.  Taylor Ft.  Wayne. 

Albert  W.  Thompson Owensville. 
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J.  F.  Thompson Richmond. 

C.  H.  Underwood Indianapolis. 

A.  L.  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Qoshen. 

A.  B.  Ulrey North  Manchester. 

W.  B.  Van  Gorder Worthington. 

Arthur  C.  Veatch Rockport. 

H.  S.  Voorhees Ft.  Wayne. 

J.  H.  Voris Dnluth,  Minn. 

Frank  B.  Wade Indianapolis. 

Lewis  Clinton  Ward Huntington. 

Daniel  T.  Weir    Indianapolis. 

B.  C.  Waldemaier West  Lafayette. 

Fred  C.  Whitcomb Delphi. 

William  M.  Wliitten South  Bend. 

Albert  F.  Wiancko Lafayette. 

Neil  H.  Williams Terre  Haute. 

Guy  West  Wilson Lafayette. 

William  Watson  Woollen Indianapolis. 

Herbert  Milton  Woolen Indianapolis. 

J.  F.  Woolsey Indianapolis. 

Lucy  Youse Palo  Alto,  Cal. 

Charles  Zeleny Bloomington. 

Fellows 52 

Non-resident  members 20 

Active  members 166 

Total 238 

NurK.— For  list  of  Fore'gn  Correspondents,  see  Proceedioffs  of  1904. 
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LIST  OF  PAPERS  APPEARING  ON  THE  PROGRAM  OF  THE 
TVENTY-HRST  ANNUAL  MEETING, 

Held  in  Shortridge  High  School,  December  U  1905. 


^President'd  Address— A  Consideration  of  Certain  Investigations  Needed  in 

Pbarmacoloffy John  S.  Wright 

GENERAL. 

*1.  Some  Scientific  Aspects  of  Tea  Drinking,  5m Frank  B.  Wade 

2.  The  Lnmmi  Indians,  10m Albert  B.  Reagan 

3.  Radium  and  Radio-Actirity,  10m Ryland  RatlifT 

•4.  The  Radium  Clook,  6m Rolla  R.  Ramsey 

*6.  The  Use  of  Peat  as  Fuel,  15m BenJ.  W.  Douglass 

6.    The  Molecular  Forces  in  Gelatine,  5m Arthur  L.  Foley 

*7.    The  Chronic  111  Health  of  Darwin,  Huxley,  Spencer  and  George  Eliot, 

20m.,  (abstract' Robert  Heisler 

^8.    The  Wood  Pulp  Industry,  10m M.  D.  Renkenberger 

9.    Buszard's  Roost,  10m William  Watson  Woollen 

10.    Thorium  and  its  Disintegration  Products,  20m Richard  D.  Moore 

*11.    An  Account  of  a  Buzzard's  Nest  with  Photographs  of  the  Young  up  to 

the  Serenty-fourth  Day,  When  They  Left  the  Nest,  10m D.  W.  Dennis 

•12.    The  Solar  Eclipse  of  1905,20m.  (lantern) John  A.  Miller 

PHYSICS,  CHEMISTRY,  GEOLOGY  AND  MATHEMATICS. 

^13.    Irrelevant  Factors  in  the  Bitangentals  of  Piano  Algebraic  Curves,  10m. 

Ulysses  S.  Hanna 
•14.    On  the  Weathering  of  the  Subcarboniferous  Limestone  in  the  Non- 
Glaciated  Area  of  Southern  Indiana,  10m E.  R.  Cummingi 

*l.*i.    Action  of  Calcium  Chloride  Solution  on  Gla»s, 5m P.N.Evans 

16.  The  \ge  of  the  Red-Beds  of  Oklahoma  Territory  and  the  "Panhandle"  of 

Texas,  East  of  the  SUked  Plains,  10m J.  W.  Beede 

17.  Methods  of  Collecting  Fossils,  10m J.  W.  Beede 

•18.    Equivalent-Weight-Detormination  Apparatus,  5m James  H.  Ransom 

19.    Result  of  Heating  a  Mixture  of  Manganese  Dioxide  and  Ammonium 

Nitrate,  10m James  H .  Ransom 

•20.    Studies  in  Catalysis,  10m James  H.  Ransom 

21.    Comparison  of  the  Faunas  of  the  Salem  Limestone  at  Ellett8\  ille.  Big 

Creek  and  Romona,  10m A.  W.  Thompson 

•22.    Effect  of  Radium  on  Electrolytic  Conductivity,  5m Ryland  Ratliff 

21.    Summary  of  Glacial  Literature  Relating  to  Glacial  Deposits,  10m  . .  Albert  B.  Reagan 
24.    Some  Geological  Studies  on  Northwestern  Washington  and  Adjacent 

British  Territory,  10m Albert  B.Reagan 

♦25.    A  Simple  Method  of  Measuring  Electrolytic  Resistance,  5m Rolla  R.  Ramsey 

•26.    Some  Peculiarities  of  Electric  Sparks  Across  Short  Spark-Gaps,  10m  Rolla  R.  Ramsey 
•27.    Gas  Burners  and  Standards  of  Candle  Power,  ')m     Rolla  R.  Ramsey  and  Hiromitsu  Oi 

28.  Determination  of  the  Latitude  of  Flower  Observatory,  10m  W.  E.  Howard 

29.  Electromagnetic  Induction  in  Viirious  Conductors  and  Electrolytes, 

11,10m Arthur  L.  Foley 
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10.   Ob  the  Use  of  a  Copper,  Alnminam,  ManganeM  Alloy  as  a  Gore  in  the 

Rntherford-Mareoni  Magnetic  Detector,  10m Arthur  L.  Foley 

81.    The  Baek  Eleotro-MotiYe  Force  of  the  Blectrio  Are,  10m., 

Arthur  L.  Foley  and  Hiromltsn  Oi 

32.    The  Effect  of  Drawlnc  a  Conductor  Lengthwise  Through  a  Magnetic 

Field  of  Force,  10m Arthur  L.  Foley 

8S.    Interference  and  Diffraction  Fringes  Produced  hy 

Fluid  Streams  (lantern),  15m .\.  Arthur  L.  Foley  and  J.  H.  Haseman 

81.    Qeology  of  the  Public  Highways  of  Monroe  County,  Indiana,  10m . .  Charles  W.  Shannon 

36.  Studies  of  the  Preglacial  Drainage  of  the  Northern  United  States.  10m . . . .  H.  M.  Clem 
35.    New  DeriTatiyef  of  Salicylic  Acid,  10m R.  B.  Lyons  and  C.  B.  May 

37.  The  Use  of  Sodium  Peroxide  in  the  Determination  of 

Sulphur,  Selenium  and  Tellurium  in  Organic  Com- 
pounds, 5m R.  B.Lyons  and  C.C.  Carpenter 

88.    Concerning  the  Synthesis  of  Aromatic  Selenosines,  5m . .  .R.  B.  Lyons  and  F.  Shetterly 


BOTANY  AND  ZOOLOGY. 

*39.  Preliminary  Notes  on  an  Almost  Extinct  Natiye  Disease— Trembles  or 

Milksickness,  10m Robert  Hessler 

*40.  Notes  on  the  International  Botanical  Congress  of  1905, 15m  J.C.Arthur 

m.  Methods  Bmployed  in  Uredineal  Culture  Work,  15m Frank  D.  Kern 

*42.  TheEmbryologyofMelilotus  Alba,  10m.  (abstract) W.J.  Young 

*48.  Oxydase  in  Wheat  Grains.  10m Katherine  Golden  Bitting 

*44.  Cytase  in  Wheat  Grains,  5m Katherine  Golden  Bitting 

46.  Notes  on  Indiana  Birds,  10m Amos  W.Butler 

^46.  Notes  Upon  Some  Littlu  Known  Members  of  the  Indiana  Flora,  lOm., 

Charles  Piper  Smith 

47.  The  Eyes  of  the  Blind  Lisard  Amphisbaena  Punctata,  10m Ferd  Payne 

48.  Reversals  of  Polarity  in  a  Fresh  Water  PI amarian,  10m MaryT.  Haman 

49.  The  Fishes  of  the  Rio  Guatemala,  Based  on  Collections  Made  in  Janu- 

ary and  February,  1904,10m Newton  Miller 

*50.  The  Direction  of  Differentiation  in  a  Regenerating  Appendage,  10m  . .  .Charles  Zeleny 
"^51.    The  Regeneration  of  a  Centema-like  Organ  in  Place  of  the  Momentary 

Eye  of  the  Blind  Crayfish,  10m.  (abstract) ...  Charles  Zeleny 

52.  The  HabiUt  and  Life  History  of  the  Cuban  Blind  Fishes  (lantern),  15m., 

C.  H.  Bigeomann 

53.  The  Origin  and  Dispersion  of  South  American  Fresh  Water  Fishes 

(lantern),  30m C.H.  Eigenmann 

54.  Portraits  of  Indiana  Fishes  (lantern) ,  10m Lester  F.  Black 

'^55.    A  New  Species  of  Campostoma  Fern  from  Indiana,  10m.  (ab8trflbt)...John  Hsseman 

66.  Northern  Indiana  Mammals,  10m Walter  Lewis  Hahn 

^57.  Notes  on  Some  New  or  Little  Known  Members  of  the  Indiana  Flora,  17m  , 

Guy  West  Wilson 

^SS.  Rusts  of  Hamilton  and  Marion  Counties,  Indiana,  10m Guy  West  Wilson 

*59.  The  Phycomycetes  of  Indiana,  12m Guy  West  Wilson 

*60.  A  Travertine  Deposit  in  Tippecanoe  Coanty,  Indiana,  3m Guy  WeH  Wilson 

'^61.  Additions  to  Indiana  Flora,  No.  2, 5m Charles  G.  Deam 

62.  Animals  and  Reptiles  of  the  Rosebud  Indian  ReserTStion,  South 

Dakota,  10m s Albert  B.  Resgan 

83.  The  Birds  of  the  Rosebud  Indian  Keservatir.n,  South  Dakota,  10m  . . .Albert  6.  Reagan 

64.  The  Productiot  and  Control  of  Infertility  by  Inbreeding,  15m W.J.  Moenkbaua 

65.  Some  New  Physiological  Apparatus,  10m D.E.Jackson 

66.  High  School  Bacteriology,  20m WilfVed  H.  Man  waring 

67.  Metchnikoff's  Theory  of  Prolonging  Life,  15m Rudolph  Miller 

68.  A  New  Method  of  Showing  the  Grain  of  Wood,  5m Benj.  W.  Douglass 
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•69.    An  lUaitration  of  Boyle 'i  Law,  5m F.M.Andrews 

♦70.    SomeMonstrosiiiesinTrilliani.Sm F.  M.  Andrems 

*7I.  A  Natural  Proof  that  the  Root  Tip  Alone  is  Sensitive  to  the  Gravita- 
tion Stimulus,  5m  F.M.Andrews 

72.    Pl»smode8men,5m F.M.  Andrews 

*73.    Effect  of  Alkaloids  on  VegeUble  Protoplasm,  5m F.M.Andrews 

•74.    An  Ocourrence  of  Kirtland's  Warbler,  8m Loren  G.  Petry 

•75.    Nitrifying  Bacteria,  10m  A.J.Bifney 

•76.    A  New  Form  of  Microtome  Knife,  10m E.Q.Martin 

77.  Oxygen  Absorption  in  Heart Tissue-A  Preliminary  Comm an i cation,  10m .E.  G.  Martin 

•7'J.    The  Present  SUtus  of  the  Chromosome  Controversy,  15m D.  M.  Mottier 

•79.    The  Blooming  of  Cercis  Canadensin  in  September,  5m D.  M.  Mottier 

*80.    A  Peculiar  Monstrosity  in  a  Seedling  of  a  Zea  Mays,  6m D.  M.  Mottier 

81.  Spore-Like  Bodies  in  Osoillaria  sp.,  10m Severance  Borrage 

82.  The  Oaks  of  Indiana,  15m Stanley  Coulter 

♦83.    The  Leesbnrg  Swamp,  10m Will  Scott 

W.    Notes  on  the  Crayfish  of  Wells  County,  Indiana,  5m B.  B.  Williamson 

♦85.    Note  on  the  Recurrence  of  Brood  V Walter  L.  Hahn 


•Papers  marked  with  an  asterisk  appear  in  the  following  pages. 
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PRESIDENT'S  ADDRESS. 

A   CONSIDERATION    OF   CERTAIN    NEEDED   INVES- 
TIGATIONS IN  THARMACOLOGY. 


By  John  S.  Wright. 


(Abstract) 


Under  this  title  the  term  pliarmacology  is  not  used  in  its  restricted 
sense,  meaning  phannaco-dynamics  only,  but  is  employed  fo  embrace  the 
botany,  chemistry  and  physiolojirieal  action  of  drugs.  The  suggestions 
for  needed  investigations  are  the  result  of  a  critical  study  of  the  records 
of  about  four  hundred  drugs  used  in  medicine  at  present. 

In  order  to  arrive  at  some  general  conclusions  concerning  existing 
knowledge  of  the  commonly  used  organic  drugs,  those  studied  were  re- 
viewed, marked  and  classified  in  eight  groups  l)ased  on  the  extent  t^ 
which  they  have  been  investigated,  botanically,  chemically  and  physiolog- 
ically, as  follows: 

CLASSES  BASED  0?f  THE   EXTENT  OF  CHEMIC^AL  KNOWLEDGE. 

1.  Drugs  whose  chemical  constituents  and  active  principles  are  regarded 

as  well  known — 27(),  or  approximately  70  per  cent. 

2.  Drugs  whose  chemical  constituents  and  active  principles  are  but  par- 

tially deteraiined — 100,  or  approximately  25  per  cent. 

3.  Drugs  whose  chemical  constituents  and  active  principles  are  undeter- 

mined— 25,  or  approximately  0  per  cent. 

CLASSES  BASED  ON  THE  EXTENT  OF  KNOWLEDGE  OF  PHYSIOLOGICAL  ACTION. 

4.  Drugs  whose  physiological  action  is  well  known,  or  which  have  been 

subjects  of  systematic!  investigations — 175,  or  approximately  43 
per  cent. 
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Drugs  whose  physiological  action  is  partially  understood,  chiefly 
through  careful  clinical  reports — 140,  or  approximately  35 
per  cent 

Drugs  used  empirically  or  employed  for  "reputed"  action,  no  satis- 
factory records  of  scientific  experiments  or  chemical  investiga- 
tions— 82,  or  approximately  20  per  cent 

Drugs  employed  primarily  for  purposes  other  than  definite  physio- 
logical effects,  such  as  flavors,  colors,  etc.  (some  not  used  inter- 
nally at  present) — ^9,  or  approximately  2  per  cent 


8.     Drugs  of  obscure  or  unlcnown  origin — 2,  or  approximately  i  per  cent. 

These  groups  or  classes  are  not  marlced  by  hard  and  fast  boundary 
lines,  and  perhaps  no  two  students  would  agree  wholly  to  any  single 
classification,  as  the  personal  equation  enters  largely  into  the  work.  A 
drug  which  one  might  regard  as  sufficiently  Isnown  chemically  and  physi- 
ologically to  be  classed  as  "well  Icnown/*  another  would  ranlt  as  "partially 
determined,"  and  similar  differences  of  opinion  will  arise  respecting  other 
points  involved,  so  that  the  classification  given  above  is  not  offered  as  an 
exact  record  of  the  knowledge  of  the  representative  drugs,  but  rather  as 
the  author*s  estimation  of  that  knowledge,  and  as  said  at  the  outset,  it  is 
given  as  a  basis  or  reason  for  the  proposal  of  certain  lines  of  botanical, 
chemical  and  physiological  investigation. 

Lest  there  be  misconception  regarding  the  use  of  little-known  drugs 
by  physicians,  It  should  be  remembered  that  70  per  cent,  of  all  drugs 
reviewed  have  been  investigated  chemically;  tljat  43  per  cent,  have  been 
subjected  to  systematic  physiological  experiments,  and  that  the  physio- 
logical action  of  35  per  cent  more  is  partially  understood.  Thus  it  seems 
that  from  70  to  78  per  cent  are  employed  on  the  basis  of  demonstrated 
value.  Furthermore,  it  should  be  remembered  that  the  70  to  78  per  cent, 
in  number  constitutes  a  very  large  percentage  of  the  volume  of  drugs 
prescribed.  While  no  statistics  are  available,  In  the  opinion  of  the  author 
It  is  over  90  per  cent  of  the  total  quantity  used. 

The  Proceedings  of  the  Indiana  Academy  of  Science  are  primarily 
intended  to  disseminate  information  of  special  service  in  the  development 
of  the  State  and  Its  resources.  As  space  is  limited,  it  Is  necessary  to  re- 
strict further  report  of  this  address  to  the  tables  below  showing  the  state 
of  knowledge  of  drug  plants  of  Indiana. 
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Indiana  Plants  Yielding  Drugs. 
In  order  that  the  student  may  have  a  wider  range  in  selecting  a  sub- 
ject for  study  this  list  has  been  enlarged  to  include  introduced  and  culti- 
vated species,  also  a  few  plants  foreign  to  our  soil,  but  which  may  be 
cultivated  in  gardens  for  supplying  laboratory  material.  The  native 
species  and  the  introduced  and  cultivated  species  are  unmarlsed;  those 
of  the  last  class  are  indicated  by  an  asterisk  (♦). 

Chemical  constituents,  active  principles  and  physiological  action  re- 
garded as  well  known : 

Allium  sativum  Linn.     Garlic,  bulb. 

♦Althaea  oflicianalis  Linn.     Marshmallow,  root. 

Anthemis  nobilis  Linn.     Roman  chamomile,  inflorescence. 

Apocynum  cannabinum  Linn.     Black  Indian  hemp,  root. 

Arctostaphylos  Uva  Ursi  (Linn.)  Sprengel.    Uva  Ursi,  leaves. 

Arissema  triphyllum  (Linn.)  Torr.    Indian  turnip,  tuber. 

Artemisia  Absinthium  Linn.    Wormwood,  leaves  and  Inflorescence. 

♦Atropa  Belladonna  Linn.    Belladonna,  leaves  and  root. 

Carum  CJarvi  Linn.    Caraway  seed,  fruit. 

♦Carum  Petroselinum  Benth.    Parsley,  root  and  fruit. 

Cercis  Canadensis  Linn.    Judas  tree,  bark. 

Chenopodium  anthelminticura  Linn.     American  wormseed,  seed. 

Chimaphila  umbellata  (Linn.)  Nutt.     Pipsissewa,  herb. 

♦Claviceps  purpurea  (Fries)  Tulasne.    Ergot,  sclerotium. 

Cochlearia  Armoracia  Linn.    Horseradish,  root. 

Conium  maculatum  Linn.    Conium,  fruit. 

Convallaria  majalis  Linn.     Lilly  of  the  Valley,  rhizome  and  rootlets. 

Coptis  trifolia  (Linn.)  Salisb.    Gold  thread,  herb. 

Delphinium  consolida  Linn.    Larkspur,  seed. 

♦Digitalis  purpurea  Linn.    Digitalis,  leaves,  flowers  and  seed. 

♦Dryopteris  Fil!x-mas  Schott  and  D.  Marginalis,  Gray.     Male  fern, 

rhizome. 
Epigea  repens  Linn.    Gravel  plant,  herb. 
Euonymus  atropurpureus  Jacq.     Wahoo,  bark. 

Gaultheria  procumbens  Linn.     Wintergreen,  leaves  and  inflorescence, 
♦Gentiana  lutea  Linn.    Gentian,  root. 
Geranium  maculatum  Linn.    Cranesbill,  rhizome. 
Humnlus  Lupulus  Linn.    Hojms,  inflorescence. 
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•Hyoscyamus  niger  Linn.     Henbane,  leaves  and  inflorescence. 

Juniperus  communis  Linn.    Juniper  berries,  fruit. 

Laetuea  Canadensis  Linn.    Wild  lettuce,  leaves  and  inflorescence. 

I/obella  inflata  Linn.     lobelia,  herb  and  seed. 

Menispermum  Canadensis  Linn.    Yellow  parilla,  rhizome  and  roots. 

Mentha  piperita  Linn.    Peppermint,  leaves  and  inflorescence. 

Monarda  fistulosa  I>inn.    Wild  bergamot,  leaves  and  inflorescence. 

Phytolacca  decandra  Linn.     Poke  root  and  berries. 

Podophyllum  peltatum  Linn.     Mandrake,  rhizome  and  roots. 

Prunus  serotina  Ehrh.     Cherry,  bark. 

Quercus  alba  Linn.     White  oak,  bark. 

•Ricinus  communis  Linn.     Castor  bean,  seed  and  leaves. 

Kubus   villosus   Alton    R,   Canadensis,   Linn,  and   R.   trivalis,   Micbx. 

Blackberry,  root  bark. 
♦Salvia  oflScinalis  Linn.     Sage,  herb. 
Sanguinaria  Canadensis  Linn.    Blood  root,  rhizome. 
Sassafras  variifolium   (Salisbury)  O.   Kuntze.     Sassafras  bark,  root, 

bark. 
Satureja  hortensis  Linn.     Summer  savory,  herb. 
Taraxacum  officinale  Weber.    Dandelion,  root 
Thuja  occidentalis  Linn.    Arbor  vitae,  leaves. 
Thymus  vulgaris  Linn.     Thyme. 
Tsuga  Canadensis  (Linn.)  Carr.     Hemlock,  bark. 
Ustilago  Maydis  Leveille,     TTstilago,  entire  fungous  plant. 
♦Valeriana  officinalis  Linn.     Valerian,  rhizome  and  rootlets. 
♦Verati*um  all)um  Linn.     White  hellelwre,  rhizome  and  rootlets. 
Veratrum  viride  Aiton.     Veratrum,  rhizome  and  rootlets. 

Cliemical  constitutents  but  partially  determined;  physiological  action 
fairly  well  knoAvn: 

♦Cactus  grandiflorus  Linn.     Cactus  grandiflorus,  branches. 
Cannai)is  sativa  Linn.  var.  Americana.    American  hemp,  inflorescence. 
Si)igelia  Mai-^iandica  Linn.     Pink  root,  rhizome  and  rootlets. 

Chemical  constituents  regarded  as  well  known;  physiological  action 
not  systematically  investigated  or  well  understood: 

Acorus  Calamus  Linn.     Calamus,  rhizome. 

^1^]sculus  Hippocastanum  Linn.     Horse  chestnut,  bark  and  seed. 
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Agropyrum  repens  (Liun.)  Beauv.    Couch  grass,  rhizome. 

Aralla  racemosa  Linn.    Spikenard,  root. 

Arctium  Lappa  Lion.  an<l  some  other  species  of  Arctium,  Burdoclv, 

root  and  seed. 
Asarum  Canadense  Linn.     Canada  snalvc  root,  rhizome. 
Asclepias  incarnata  Linn.     White  Indian  hemp,  root. 
Beberis  vulgaris  Linn.     Barberry,  barls. 
Castanea  dentata   (Marsh)  Sudworth.     Chestnut,  leaves. 
Caulophllum  thalictroides  (Linn.)  Michx.     Blue  cohosh,  rhizome  and 

rootlets. 
Ceanothus  Americanus  Linn.    Jersey  tea,  leaves. 
Chelidonium  majus  Linn.    Garden  celandine. 
Cornus  circinata  L.  Heritier.    Given  osier,  bark. 
Comus  florida  Linn.    Dogwood,  bark. 
Cyprii)edium  pubescens  Swartz  and  C.  parviflorum  Salisbury,  Ladies' 

Slipper,  rhizome  and  rootlets. 
Epilobium  angustifolium  Linn.    Willow  herb.  herb. 
Eupatorium   perfollatum   lAnn.     Honeset,   leaves  and   inflorescence. 
Eupatorium   puri>ureum  Linn.     Queen  of  the  meadow,  rhizome  and 

rootlets. 
Galium  Aparlne  Linn.    Cleavers,  herb. 
Helianthus  annuus  Linn.    Sunflower  seed. 
Hepatica  triloba  Chaix.    Liverwort,  herb. 
Inula  Helenlum  Linn.     Elecampane,  rhizome  and  rootlets. 
Heuchera  Americana  Linn.     Alum  root,  rhizome. 
•Kalmla  angustifolia  Linn.     Sheep  laurel,  leaves. 
Liriodendron  Tulipifera  Linn.    Tulip  tree,  younger  bark. 
Marrubium  vulgare  Linn.     Horeliound,  herb. 
Matricaria  Charaomilla  Linn.     (German  cliamomile,  flowers. 
Melissa  officinalis  Linn.     Lemon  balm,  herb. 

Penthorum  sedoides  Linn.     Virginia  stonecrop.  leaves  and  inflorescence. 
Phoradendron  flavescens  (Pursh.)  Nutt.    Mistletoe,  leaves  and  brandies. 
Phytolacca  decandra  Linn.     Poke  berries. 
Polygonatum  biflorum  (Walt.)  Bll.    Solomon's  seal,  rhizome. 
Polygonum  hydropiper  Linn.  P.  hydroplperoides  Mich,  and  P.  punc- 

tatum  ¥21.    Water  p<»piK'r,  herb. 
Populus  Bnlsamifera  candicans  (Ait.)  Gray.    Balm  Gilead,  buds. 
Ptelea  trlfollata  Linn.     Wafer  ash,  root  l>ark. 
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Rhus  glabra  Linn.    Sumach  berries. 

Rhus  radicans  Linn.    Poison  oak,  leaves. 

Rumex  erispus  Linn  and  some  other  species  of  Rumex.    Yellow  docls, 

root. 
Salix  alba  Linn.    White  willow,  bark. 
Salix  nigra  Marsh.    Black  willow,  buds  and  bark. 
Sambucus  Canadensis  Linn.     Elder  flowers. 
Saponaria  oflScinalis  Linn.    Soapwort,  herb. 
Scrophularia  nodosa  var.    Marylandiea  A.    Gray.    Fig^vort,  herb. 
Solanum  Dulcamara  Linn.    Bittersweet,  twigs. 
Symphtuni  otlicinale  Linn.     Oomfrey,  root. 
Trifolium  pratense  Linn.     Clover  (red),  tops. 
Viola  Tricolor  Linn.    Pansy,  herb. 
Xanthoxylum  Americauum  Miller.    Prickly  ash,  bark. 
Zea  Mays  Linn.    Comsilk. 

Chemical  constituents  but  partially  determined;  physiological  action 
not  systematically  investigated  or  well  understood: 

Ailanthus  glandulosa  Desf.    Ailanthus,  bark. 

Aletris  farinosa  Linn.     Unicorn  root,  rhizome. 

Borago  officinalis  Linn.    Borage,  herb. 

•Cactus  Grandiflorus  Linn.     Cactus  grandiflorus,  succulent  branches. 

Castalia  odorata  (Dryander)  Woods  and  Wood.  White  pond  Hly» 
rhizome. 

Cimicifuga  racemosa  (Linn.)  Nutt.  Black  cohosh,  rhizome  and  root- 
lets. 

Citrullus  vulgaris  Schrader.    Water  melon  seed. 

Dloscorea  villosa  Linn.    Wild  yam,  rhizome. 

Brigeron  Canadensis  Linn.     Flebane,  leaves  and  infloreBcence. 

Fraxinus  Americana  Linn.    American  White  ash,  bark. 

Hamamelis  Virginiana  Linn.    Witch  hazel,  leaves  and  bark. 

Iris  versicolor  Linn.    Blue  flag,  rhizome. 

Juglans  cinerea  Linn.    Butternut-root,  bark. 

Juglans  nigra  Linn.    Black  walnut,  leaves. 

Larix  laricina  (Duroi)  Koch.    Tamarac,  bark  deprived  of  corky  layer. 

Leonurus  Cardiaca  Linn.    Motherwort,  herb. 

Liquidambar  Styraciflua  Linn.     Sweet  gum,  inner  bark. 
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Lycopersicum  esculentum  Miller.    Tomato,  herb. 
L#ycopu8  Virglnicus  Linn.     Bugleweed,  herb. 
Nepeta  Gataria  Linn.     Catnep»  herb. 
CEnonthera  biennis  Linn.    Evening  primrose,  herb. 
*CEnanthe  Phellandrium  Lam.    Water  fennel,  seed  and  fruit. 
♦Pseonia  officinalis  Linn.    Peony,  rhizome. 
Panax  quinquefolium  Linn.     Ginseng,  root. 

Popnlus  tremuloides  Mlchx.  and  P.  alba,  Linn.    White  poplar,  baric. 
Prunus  Persicaria  (Linn.)  Seibold  and  Zuccarina.    Peach  leaves. 
♦Ricinus  communis  Linn.    Castor  leaves. 
Sallx  nigra.  Marsh.     Black  willow,  buds. 
Solanum  Carolinense  Linn.    Horse-nettle,  berries  and  root. 
Solidago    Canadensis    Linn.      Solidago    Canadensis,    leaves    and    in- 
florescence. 
Urtica  dioica  Linn.     Nettle  root. 
Verbascum  Thapsus  Linn.     Mullein  leaves. 
Viburnum  Prunifolium  Linn.    Black  haw,  bark. 

Chemical    constituents    regarded    well    known;    physiological    action 
niiinyestigated: 

Achillea  Millefolium  Linn.    Yarrow,  leaves  and  inflorescence. 
Agropyrum  graveolens  Linn.     Celery  seed. 
Asclepias  Syriaca  Linn.     Silkweed,  root. 
Asparagus  officinalis  Linn.    Asparagus,  root. 
*Carthamnus  tinctorius  Willd.    American  safTron,  flowers. 
Chrysanthemum  Parthenium  (Linn.)  Pers.    Feverfew,  herb. 
Dlcentra  Canadensis  D.  C.     Turkey  com,  tubers. 
Equisetum  hyemale  Linn.    Equisetum  hyemale,  herb. 
Hydrangea  arborescens  Linn.    Hydrangea,  roots. 
Hypericum  perforatum  Linn.    Johnswort,  herb. 
Mitchella  repens  Linn.     Squaw  vine,  herb. 
Sabbatia  angularis  (Linn.)  Pursh.    Centaury,  herb. 
Solidago  odora  Alton.     Golden  rod,  leaves  and  inflorescence. 

Chemical  constituents  but  partially  determined;  physiological  action 
uninvestigated: 

Adiantum  pedatum  Linn.    Maideii  hair  fern,  frond. 
Agrimonia  Eupatoria  Walt.    Agrimony,  herb. 
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Ampelopsis  quinquefolia  Michx.    American  Ivy,  bark  and  small  twigs. 

Aralia  nudicaulls  Linn.    American  garsai>arilla,  root. 

Aveua  satlva  Linn.     Avena  satlva,  lieads. 

Calendula  officinalis  Linn.    Calendula  flowers  and  calendula  herb. 

Capsella  Bursa-Pastoris  Moench.    Shepherd's  purse,  herb. 

Celastrus  scandens  Linn.     False  bittersweet,  bark. 

Chelone  glabra  Linn.    Balmony,  herb. 

Collinsonia  Canadensis  Linn.     8toneriK>t,  rhizome. 

Epiphegus  Virginiana  (Linn.)  Bart.    Beech  drops,  herb. 

Gnaphalium  obtusifolium  Linn.     Life  everlasting,  herb. 

Juglans  nigra  Linn.     Black  walnut  hulls,  eplcarp. 

Lacinaria  spicata  (Linn.)  Kuntze.     Button  snake  root,  tuber. 

Nei)eta  Glechoma  Benth.     Ground  ivy,  herb. 

Osti-ya  Virginiana  (Mill)  Willd.    Ironwood,  heart  wood. 

Pimpinella  Saxlfraga  Linn.     Saxifrage,  root. 

Plantago  major  Linn.    Plantain  leaves. 

Polymnia  Uvedalia  Linn.     Bearsfoot,  root. 

Scutellaria  lateriflora  Linn.     ScuUcap,  herb. 

Spirea  tomentosa  Linn.    Hard  hack,  leaves,  etc. 

Symplocarpus  foetidus  Nntt.     Skunk  cabbage,  root  stock. 

Trillium  erectum  Linn.    Bethroot,  rhizome. 

Viola  ptKlaia  Linn.     Violet  herb,  leaves,  etc. 

Chemical   constituents   undeitermined;   physiological   action    not    sys- 
tematically investigated  or  well  understood: 

Trifolium  repens  Linn.     White  clover,  inflorescence. 
Xanthoxyluni  Americanum  Miller.     Prickly  nsh,  berries. 

Chemical   c(mstituents   undetermined;   physiological   action    uninvesti- 
gated: 

it'^sculus  glabra  Wilkl.     Buckeyes  bark. 
Aralia  hispida   Vent.     Dwarf  alder,  root. 
Betonica  olticinalis  Linn.     Wood  l)etony,  herb. 
Crataegus  Oxycantha   Linn.     Hawthorn,  "berries." 
Gentiana  ocliroleuca  Frci*!.     Sampson  snakeroot,  root. 
Gentiana  quinquefolia  Linn.     Five-flowered  gentian,  herb. 
Impatiens  aurora  Muhl.  and  I.  biflora.  Welt.,  herb. 
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I^igustrum  viilgare  Linn.    Privet,  leaves. 

Nymphaea  advena  Soland.    Yellow  pond  lily,  root. 

Polemonium  reptans  Linn.    Abscess  root,  root. 

Polytrichum  juniperinum  Hedwig.     Haircap  moss,  entire  plfint. 

Riibus  strigosus  Micbx.    Raspbeny,  leaves. 

Senecio  aureus  Linn.    Life  root,  entire  plant. 

Sorghum  sacebaratum  (Linn.)  Persoon.    Broom  corn,  seed. 

Stylosanthes  biflora  (Linn.)  B.  S.  P.    Stylosantbes.  herb. 

Verbena  hastata  Linn.    Vervain,  herb. 


3— A.  OF  OCIK.VCK. 
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Some  Scientific  Aspects  of  Tea  Drinking. 


Frank  B.  Wade. 


An  ancient  beverage,  and  one  now  in  more  universal  use  than  any 
other,  not  even  excepting  beer,  tea  has  many  claims  as  a  wholesome  and 
harmless  adjunct  to  our  meals. 

Our  English  cousins,  headed  by  that  greatest  tea  merchant  and  good 
sportsman.  Sir  Thomas  Lipton,  seem  to  have  come  to  a  better  apprecia- 
tion of  **the  cup  that  cheers  but  not  inebriates'*  than  we  in  America  have 
arrived  at.  You  remember  that,  in  Pickwick  Papers,  Sam  Weller  tells 
us  that  they  drank  tea  until  they  "swelled  wlsibly."  Our  Ehiglish  friends 
at  one  time  would  even  have  compelled  us  to  take  to  their  favorite 
beverage  had  not  a  party  of  well-meaning,  but  rather  hasty,  Yankees 
dumped  the  first  consignment  of  raw  material  into  Boston  harbor.  Since 
then  we  seem  to  have  retained  a  rather  illogical  prejudice  against  an 
excellent  beverage. 

Among  its  mauy  virtues,  not  the  ledst  is  that  it  supplies,  in  a  harm- 
less form,  an  adequate  amount  of  water  to  the  system.  Physicians  are 
agreed  that  most  of  us  habitually  take  too  little  liquid.  Many  functional 
disturbances  arising  from  this  lack  of  water  might  be  removed  by  acquir- 
ing the  habit  of  tea  drinking.  Another  advantage  to  be  derived  from  the 
use  of  tea  is  in  thereby  obtaining  water  which  is  free  from  pathogenic 
bacteria  and  which  is  partly  softened  by  boiling.  The  sterilization  of 
the  water  and  the  removal  of  its  "temporary  hardness"  are  unmistakably 
advantageous  In  places  where  there  is  any  suspicion  as  to  the  purity  of 
the  drinking  water  or  where  it  is  excessively  hard. 

To  persons  of  sedentary  life,  with  digestive  powers  not  of  the  strong- 
est, the  simple  physical  advantage  of  the  heat-content  of  the  cup  of  tea  is 
probably  of  material  aid  in  facilitating  natural  digestion.  It  also  acts  a.s 
a  mild  stimulant,  on  account  of  the  presence  of  the  alkaloid  theine.  Any 
reasonable  use  of  tea  is  unlikely  to  cause  serious  reaction  from  this 
stimulant,  and  the  benefits  upon  digestion,  of  the  cheerful  state  of  mind 
produced  by  it  probably  more  than  compensate  for  any  drain  produced  by 
it  upon  the  nervous  system.  In  case  of  personal  idiosyncrasy  toward  tea 
it  should,  of  course,  not  be  used. 
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The  chief  objection  to  the  use  of  tea  seems  to  me  to  arise  not  from 
tlie  theine  content  of  the  Infusion,  but  from  its  tannic  acid  content  when 
not  rightly  prepared.    As  ordinarily  prepared  by  estimable  old  ladies  the 
infusion  of  tea  contains  small  amounts  of  more  or  less  volatile  oil  a 
small  per  cent,  of  theine,  some  coloring  matter,  and  loads  of  tannic  acid. 
Last  year  my  landlady  happened  to  be  both  estimable  and  orthodox  and 
prepared  my  tea  In  the  regulation  fashion.     In  order  to  convince  her  of 
the  error  of  her  ways  I  carried  over  a  test  tube  of  lead  acetate  solution 
and,  calling  her  attention  to  my  cup  of  tea,  I  precipitated  a  heavy  mass 
of  bulky  lead  tannate  in  my  cup,  much  to  her  surprise.     On  being  In- 
foi-raed  that  the  result  was  due  to  the  presence  of  tannic  acid  In  the  lea 
she  exclaimed,  "Why!  I  didn't  thinii  my  grocer  would  do  such  a  thingr 
I  thinli  she  never  quite  forgave  that  grocer  even  although  I  explained  to 
her  that  the  tannic  acid  grew  in   the   tea  plant  and  that  she  herself 
extracted  it  by  long  steeping.    I  had  to  get  a  tea  ball  and  make  my  own 
infusion  at  the  table  to  get  well-made  tea.     It  is  true  they  called  me 
"Miss"  Wade  after  that,  but  I  knew  that  the  orthodox  te&  was  fit  only 
to  tan  hides,  and  I  had  too  much  respect  for  my  interior  to  conthme 
its  use. 

A  short  time  ago  a  friend  and  I  visited  a  celebrated  local  Chinese 
tea  shop  in  order  to  test  the  quality  of  the  tea.  While  the  genial  pro- 
I)rietor,  Mr.  Moy  Kee,  slumbered  peacefully  in  his  reclining  chair  my 
friend  and  I  spied  out  the  land  in  the  rear  of  the  curtain  partition.  Upon 
a  lighted  gas  stove  a  blue  granite  ware  tea  kettle  was  boiling  merrily. 
The  proper  amount  of  tea  was  put  in  a  vessel,  the  boiling  water  ponred 
over  it  and  almost  immediately  poured  off  into  the  .china  teapot  in  which 
it  was  served  to  us.  I  do  not,  myself,  particularly  like  the  flavor  of 
Chinese  teas,  but  this  tea  was  well  made  and  very  free  from  astringency. 
We  noticed  upon  the  menu  cards  two  interesting  names  of  teas — "Before 
the  Rain,'*  and  "After  the  Hain."  I  was  at  a  loss  to  understand  the  der- 
ivation of  these  names  until  next  day  at  dinner,  when,  in  discussing 
her  method  of  making  tea  with  my  new  landlady  she  told  me  that  her 
method  was  just  like  Moy  Kee's  and  that  she  found  it  very  economical, 
as  you  could  get  an  excellent  second  cup  of  tea  from  the  grounds  by  re- 
extracting  them.  I  knew  then  that  my  first  cup  of  tea  had  been  "Before 
the  Rain"  and  my  second  cup  "After  tlie  Rain." 

In  order  to  show  strikingly  the  difference  in  the  tannic  acid  content 
between  tea  prepared  after  the  Chinese  fashion  of  quick  extraction  by 
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boiling  water  and  tea  prepared  by  long  steeping  I  secured  ten  samples  of 
tea  in  the  open  marltet  and  extracted  4  grams  of  each  in  |  liter  of 
water  by  both  methods.  (See  table  and  photographs.)  In  the  quicls  ex- 
traction process  the  half  liter  of  boiling  water  was  poured  over  the  4 
grams  of  tea,  allowed  to  remain  1  minute  and  then  the  infusion  was 
quickly  strained  into  a  clean  flaslj.  In  the  slow  steeping  process  the  half 
liter  of  boiling  water  was  poured  over  the  4  grams  of  tea  and  kept  at 
boiling  temperature  for  about  5  minutes,  then  strained  into  a  clean  flask. 
To  each  of  the  twenty  infusions  excess  of  lead  acetate  solution  contain- 
ing a  few  drops  of  acetic  acid  was  added.  In  the  ten  flasks  containing 
quickly  extracted  tea  scarcely  any  precipitate  was  found,  while  in  the 
ten  flasks  containing  the  same  kinds  of  tea  extracted  by  the  longer 
method  very  voluminous  preciptates  formed  without  exception.  In  other 
words  the  tea  made  by  the  orthodox  method  of  long  steeping  contained 
vastly  greater  amounts  of  astringent  material  of  the  nature  of  tannic  acid 
than  the  other. 

Many  people  habitually  drink  tea  of  this  description  and,  having  be- 
come accustomed  to  it,' do  not  like  tea  unless  it  is  "strong  enough  to  float 
a  flat  iron."  That  they  enjoy  a  fair  measure  of  health  is  only  another 
tribute  to  the  enormous  resistive  powers  of  the  cells  of  the  stomach  lining. 
That  many  people  are  unable  to  drink  tea  of  this  type,  and  so  do  not  drink 
any.  Is,  I  believe,  due  to  its  tannic  acid. content,  not  to  its  content  of 
theine. 

While  most  teas  contain  a  slightly  larger  per  cent,  of  theine  than 
coffee  does  of  its  alkaloid  (caffeine),  yet,  when  we  consider  the  weight 
per  cup  of  dry  material  employed  in  making  the  two  beverages,  we  see 
at  once  that  the  alkaloid  content  of  the  cup  of  tea  is  really  considerably 
smaller  than  that  of  the  cup  of  coffee.  A  teaspoonful  of  tea  is  liberal 
for  one  cup.  The  ordinary  amount  of  coffee  per  cup  is  a  tablespoonful. 
The  coffee  is  denser  than  the  tea,  so  the  relative  weights  of  coffee  and 
tea  per  cup  are  about  in  the  proportion  of  5  for  the  coffee  to  1  for  the  tea. 
Three  per  cent,  is  a  fair  average  for  the  theine  in  tea  and  1  per  cent,  for 
the  caffeine  in  coffee,  so  the  amount  of  alkaloid  in  the  cup  of  coffee  is 
really  greater  than  in  the  cup  of  tea,  even  if  all  the  alkaloid  is  extracted 
in  each  case.  In  reality  the  theine  is  not  as  completely  extracted  by  a 
one-minute  exposure  to  boiling  water  as  the  caffeine  is  by  the  longer  ex- 
traction which  coffee  always  receives.  So  the  well  made  cup  of  tea  is  in 
truth  only  a  delicately  flavored  and  colored  cup  of  hot  water. 
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1  think  I  may  then  conclude  that  tea,  made  by  the  method  of  quick 
extraction  with  boiling  water,  affords  a  wholesome  source  of  fluid  to  the 
body  while  at  the  same  time  it  gives,  on  account  of  its  aromatic  flavor 
and  slightly  stimulating  properties,  a  pleasure  to  its  users  which  makes 
it  worthy  of  a  far  more  extended  use  among  us  than  it  has  yet  reached. 

Table  I. 


No. 


Name. 


LiptoD  No.  1 

No.1,  ODce  used  .. 

Imperial 

Gunpowder 

Needle  Japan 

Oolong 

Young  Hysen 

Mixed  tea 

Formosa 

Uncolored  Japan  . 


Price. 


Taate. 


Color. 


SO  60 


Mild  and  pleasant . 


60  Slightly  aromatic,  mild 

80  Very  aromatic,  strong 

80  Flat,  astringent 

80  Slight  aroma 

80  Aromatic,  mild 

I  Aromatic,  mild 

90  Slightly  aromatic,  mild 

80  Aromatic,  slightly  astringent . 


Black. 

Green. 

Oreen. 

Black. 

Black. 

Green. 

Black  and  (?re«B. 

Black. 

Green. 


*No.2  flask  broke.    Not  flhown  in  photograpli. 
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Numbers  1,  3,  4,  5.  reading:  from  left  to  rigrht. 
Upper  row  in  ench  picture  9how:>  result  of  long  boiling. 
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The  Radium  Clock. 


By  R.  R.  Ramsey. 


R.  J.  Stutt  (Phil.  Mag.  0,  588,  1903)  has  devised  a  very  simpie  little 
<leviee  to  show  that  a  radium  preparation  takes  on  a  positive  diargre  duo 
to  the  B-rays.  This  consists  of  a  radium  preimration  enclosed  iu  a  thin 
walled  j?lass  tube.  The  tube  is  suspended  in  a  vacuum  tul)e  by  nieAns 
of  a  (piartz  rod.  To  the  lower  end  of  the  tube  a  gold  leaf  is  susi)ended. 
forming  an  electroscope.  The  B-rays  cause  the  tube  to  become  positively 
charged,  the  L-rays  being  absorbed  by  the  glass,  the  leaves  diverge,  aud 
if  the  gold  leaf  Is  allowed  to  touch  an  earthed  plate  the  charge  is  taken 
oflf  and  the  process  of  charging  begins  over  again  with  a  regularity  which 
suggests  perpetual  motion.  The  term  radium  clock  has  been  suggested  by 
some  one  as  a  name  for  the  device.  It  was  the  original  intention  to  ex- 
hibit one  here  today. 

Tlie  oidy  successful  one  which  I  have  been  able  to  make  is  the  one  1 
liad  when  the  title  was  sent  in.  Since  the  i^eriod  of  tills  one  is  about  48 
liours,  I  have  concluded  your  faith  would  be  tried  as  much  with  the 
exhibit  as  witliout.  However,  the  tube  is  on  the  table.  It  was  my  hope 
to  1k>  able  to  make  one  in  a  neat,  short  tube  with  a  <iuick  period  which 
< ould  be  used  in  front  of  a  lantern.  To  accomplish  this  50  mg.  of  1<MK«> 
activity  radium  was  placed  in  the  tube.  The  quartz  was  discarded  and 
the  tul>e  set  ui)on  a  block  of  hard  rubber  in  the  bottom  of  a  test  tul)e, 
wltli  the  gold  leaf  hanging  alongside  of  the  radium  tube.  When  ex- 
liil)lted  to  a  vacuum  of  lower  pressiu"e  than  my  first  tube,  the  gold  leaf 
refused  to  move.  The  tube  was  prepared  again  with  a  <iuartz  rod  be- 
tween the  tube  and  the  hard  rubber.  This  also  failed  to  work.  Since 
the  gold  foil  hung  alongside  the  radium  the  B-rays  were  i>artially  tth- 
sorbed  by  the  gold,  thus  neutralized  the  charge.  At  the  last  moment  1 
was  forced  to  tome  back  to  the  original  form.  This  has  failed  to  work. 
l>rol)ably  due  to  dirt  on  the  quartz  rod.  The  essentials  for  .success  are 
Ijlenty  of  high  activity  radium,  thin  glass,  containing  tul>e  hermetically 
sealed,  perfect  insulation  and  a  good  mercury  pump. 
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The  Use  of  Peat  as  Fuel. 


By  Benjamin  W.  Douglass. 


l»eat  is  that  product  of  vegetable  decay  which  we  find  composing  the 
soil  of  most  of  the  swamps  of  temperate  zones.  We  may  expect  to  find 
it  any  place  where  bog  conditions  exist.  Europe,  Asia  and  America  con- 
tain extensive  bo^s  and  it  is  estimated  that  the  total  area  covered  by  peat 
is  many  times  greater  than  the  total  area  of  all  known  coal  fields. 

The  peat  bogs  which  occupy  over  15  per  cent,  of  the  area  of  Ii^land 
have  for  centuries  been  the  main  source  of  fuel  in  that  island.  In  fact 
the  term  "peat"  has  become  so  intimately  connected  with  Ireland  that 
IKjpular  fancy  has  imagined  it  to  be  characteristically  and  exclusively 
an  Irish  ijroduct.  As  a  matter  of  fact,  a  most  incomplete  survey  indicates 
that  the  peat  fields  of  America  exceed  not  only  those  of  Ireland,  but  are 
larger  by  nearly  a  hundred  times  than  the  combined  bogs  of  all  Europe. 
Thousands  of  square  miles  of  peat  of  the  finest  quality  exist  throughout 
the  Northern  States  and  Canada.  New  Kugland  has  whole  counties  of  it. 
The  Great  Dismal  Swamp  of  Virginia  is  one  continuous  i>eat  beil.  New 
Yorli,  Ohio,  Indiana,  Illinois,  and  the  Great  Northwest  contain  deposits 
of  peat,  the  value  of  which  is  as  yet  almost  unsuspected.  In  the  bogs 
where  it  occurs  it  is  a  clos^^ly  matted,  felt-like  substance,  very  fibrous 
and  usually  very  wet. 

Just  as  coal  and  Avood  exist  in  many  varieties,  we  find  similar  varia- 
tions in  peat.  In  general  all  peat  may  be  classed  under  one  of  two 
varieties:  The  black  peats,  whicli  are  composed  of  the  bodies  of  grasses, 
sedges,  and  other  large  plants,  and  the  brown  peats,  formed  from  sphag- 
num and  other  mosses.  It  is  the  latter  variety  which  forms  the  immense 
beds  of  North  America,  and  for  the  purposes  of  this  paper  it  will  be 
understood  that  we  refer  only  to  this  brown  form. 

In  its  pure  state  peat  contains  only  such  inorganic  matter  as  was 
present  in  the  bodies  of  the  plants  from  which  it  was  formed.  Impure 
peat  may  contain  other  inorganic  matter,  as  sand,  clay,  silt  which  has 
been  washed  in  from  adjacent  hills,  or  dei)osited  by  the  overflow  of 
streams,  as  the  location  of  the  swamp  would  indicate. 
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Tlie  use  of  peat  as  a  fuel  by  no  means  limits  its  range  of  useful  appli- 
cation; ardent  experimenters  liave  found  many  ways  of  utilizing  this 
liumble  stuff. 

Where  thorough  drainage  is  possible,  peat  lands  have  proven  ex- 
cellent for  agricultural  purposes,  though  in  most  cases  requiring  the 
addition  of  considerable  quantities  of  potash.  As  a  fertilizer  peat  has 
been  demonstrated  to  ]K)88ess  decided  value  and  is  so  used  extensively 
today.  From  the  more  fibrous  i>eats  an  excellent  paper  is  prepared,  larjre 
works  in  Oermany  hoing  devoted  to  its  manufacture.     As  a  disinfectJim 


A  typical  Peat  bogr. 

and  deodorizer,  powdered  peat  has  been  sold,  under  an  assumed  name, 
for  some  years,  and  most  excellent  results  have  been  obtained  from  it. 
Indood  tlio  raiiffo  of  possible  use  of  this  remarkable  substance  seems 
almost  limitloss.  It  has  been  used  as  a  substitute  for  charcoal  in  the 
inanufac'turo  of  fireworks,  coarse  lieavy  cloth  has  been  prepared  from  it. 
a  roccnt  patent  claims  its  successful  use  as  a  substitute  for  papier-mache, 
a  sorvi(('al)le  cement  has  been  made  from  its  ashes,  and  within  the  past 
year  the  agriculturists  at  an  Indiana  college  have  suggested  the  possible 
value  of  peat  as  a  stock  food. 

While  the  work  of  demonstrating  these  possibilities  was  neoessaril)' 
very  great  it  has  not  been  so  extensive  as  the  experiments  which  have 
been  made  along  the  line  of  developing  its  use  as  a  fuel. 
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Crude  peat,  cut  from  the  bogs  with  spades  and  piled  in  the  open  to 
dry,  has  fed  the  tires  of  peasantry  in  Europe  for  centuries.  Extremely 
light  and  spongy  in  character,  burning  slowly,  with  only  a  moderate 
amount   of    heat    and    considerable   smoke,    it   made    a    very    poor    fuel 


The  crude  process  of  Peat  mininfir  as  practiced  in  many  European  countries. 

indeed.  Its  great  bullv,  its  friable  character  and  the  readinoss  with  which 
it  absorbed  water,  made  the  problem  of  transporting  it  almost  insur- 
mountable, even  had  there  been  a  market  for  so  crude  a  fuel. 

As  the  European  forests  were  destroyed  or  protected  from  further 
destruction  by  the  governmonts.  wood  as  a  fuel  became  scarce  and  the 
price  of  coal  arose  accordingly. 
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As  early  as  1821  we  find  that  German  inventors  had  directed  their 
attention  to  the  problem  of  compressing  peat.  It  no  doubt  seemed  a  sim- 
ple problem  to  those  first  experimenters,  as  It  has  to  most  of  the  in- 
vestigators of  more  recent  times,  but  it  was  nearly  three-qnarters  of  a 


Block  of  Peat  from  the  surface  of  a  bog.  showlngr  the  Sphairnum  Moss. 
(Natural  size.) 

century  before,  any  practical  process  of  briquetting  peat  was  devised. 
Karly  inventors,  not  unlilte  some  later  ones,  thought  that  peat  could  bt 
condensed  and  dried  by  simple  pressure.  Hundreds  of  thousands  of 
dollars  were  spent  in  demonstrating  the  fallacy  of  this  theoiy,  a  fallacy 
that  is  self-evident  when  once  the  character  of  the  material  is  fairly 
understood. 
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As  it  comes  from  the  bog,  peat  contains  from  75  to  80  per  cent, 
water.  The  fibrous  character  of  the  substance  prevents  the  removal  of 
this  water  by  direct  pressure  and  also  accounts  for  the  difficulty  experi- 
enced in  drying  the  crude  material  by  exposure  to  the  air.  Not  only  is 
the  moisture  held  between  the  fibres  of  the  peat  but  it  is  contained  in 
the  capillary  spaces  running  through  the  fibres,  and  any  successful 
process  of  fuel  making  must  contemplate  the  destruction  of  the  fibrous 
nature  of  the  material. 

At  present,  investigators  are  working  on  two  general  processes  for 
the  conversion  of  peat  Into  a  marketable  fuel.  The  older  of  these  meth- 
ods may  be  called  the  wet  process  and  consists  in  breaking  and  grinding 
the  wet  peat  until  it  loses  its  fibrous  structure  and  becomes  almost  like 
ciay  in  Its  plasticity.  It  Is  then  moulded  into  blocks  of  convenient  size 
and  allowed  to  dry  spontaneously.  In  drying,  the  briquettes  shrink  to 
about  one-third  their  original  size  and  become  very  dense  and  hard,  and 
when  thoroughly  dry  contain  only  from  5  to  10  per  cent,  moisture.  Crude 
post,  that  is,  peat  as  It  comes  from  the  bog,  can  not  be  dried  below  about 
20  per  cent,  moisture,  owing  to  Its  fibrous  nature. 

Peat  prepared  in  this  general  manner  has  long  been  a  commercial 
article  In  many  European  countries.  Germany,  Holland  and  Russia  use 
large  quantities  of  It,  and  I  am  told  that  more  than  two  million  tons  are 
marketed  yearly  in  Sweden. 

Considering  the  progress  which  this  industry  has  made  in  Europe 
It  Is  surprising  that  America  Is  only  beginning  to  utilize  the  vast  stores 
of  this  fuel  with  which  she  is  so  richly  supplied. 

In  the  natural  transformation  of  peat  into  coal  (for  coal  is  but  an  ad- 
vanced condition  of  marsh  mud)  three  fundamental  changes  take  place: 
the  peat  Is  dried,  compressed  and  carbonized.  It  was  an  attempt  to  Im- 
itate this  natural  process  which  led  to  the  discovery  of  another  way  of 
making  peat  briquettes.  In  this  "dry  process,"  as  it  is  called,  the  peat  Is 
first  artificially  dried  and  pulverized  in  machines  constructed  for  that 
purpose.  This  dry  peat  powder  is  then  compressed  under  heavy  pressure 
Into  a  hard  and  dense  briquette.  While  this  process  produces  a  briquette 
of  excellent  quality,  no  compressor  has  as  yet  been  patented  which  Is  a 
commercial  success.  The  past  few  years  have  seen  many  dry  peat-press- 
ing machines  offered  on  the  market,  all  of  which  have  failed  either  from 
actual  Inability  to  do  the  work  or  from  too  great  cost  of  operation. 
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Compared  with  coal,  briquettes  made  by  either  of  the  above  proc- 
esses have  many  advantages  to  offer.  Calorimetric  tests  show  that  con- 
densed peat  possesses  a  fuel  value  equal  to  the  best  coal,  and  practice 
proves  that  this  fuel  is  available  under  ordinary  conditions  of  burning. 
The  best  of  coal  contains  slate,  shale,  iron  and  other  clinker-produdng 
elements.  Clinkers  inhibit  the  supply  of  oxygen  (air)  and  the  carbon, 
unable  to  bum,  goes  up  the  chimney  in  the  form  of  smoke.  On  the  other 
hand,  the  very  nature  of  its  origin  prevents  the  possibilty  of  clinker  forma- 
tion in  a  peat  fire.  The  ashes  of  the  new  fuel,  fine  and  soft  as  cigar  ashes, 
fall  through  the  grate  bars  and  allow  a  constant  supply  of  fresh  air  to 
pass  through  the  fire,  thus  securing  perfect  combustion  and  practically 
no  smoke. 

It  has  been  urged  against  peat  that  it  contained  a  high  percentage  of 
ash-producing  constituents.  A  marketable  peat  will  contain  from  two  to 
ten  per  cent,  of  ash,  pure  coal  from  two  to  eight  per  cent  These  are 
the  figures  of  the  laboratory.  As  a  matter  of  fact  the  average  per  cent, 
of  ash  from  a  coal  fire  is  from  20  to  35  per  cent,  and  in  it  is  contained 
not  only  ashes  and  clinkers  but  also  quantities  of  unburned  coal— the 
result  of  choked  grate  bars. 

The  almost  universal  absence  of  sulphur  in  peat  renders  it  a  far  more 
wholesome  fuel  than  any  of  the  soft  coals.  Indeed  so  mild  is  the  smoke 
produced  from  peat  that  it  has  been  used  in  emergencies  as  a  substitute 
for  tobacco. 

In  specific  gravity,  this  condensed  fuel  will  vary  from  about  1.10 
to  1.C5.  In  other  words  a  ton  of  it  will  occupy  about  the  same  space  as 
a  ton  of  hard  coal. 

While  peat  briquettes  are  not  absolutely  waterproof,  they  are  rela- 
tively so,  for  when  once  the  fibre  of  the  material  is  destroyed  and  it  has 
been  allowed  to  dry,  no  amount  of  soaking  will  reduce  It  to  its  original 
condition. 

Recently  some  attempt  has  been  made  to  combine  peat  with  various 
other  substances.  For  one  reason  or  another  all  of  these  mixed  fuels 
have  failed.  One  of  the  most  notable  of  these  combinations  uses  a  certain 
proportion  of  crude  petroleum.  As  a  result  a  pile  of  such  fuel  is  constantly 
liable  to  spontaneous  combustion. 

Mixtures  of  peat  and  anthracite  dust  have  failed,  owing  to  the  neces- 
sity of  using  an  expensive  **binder"  to  give  the  briquettes  solidity.    Aside 
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from  their  high  cost,  binders  in  fuel  of  this  type  have  failed  for  two 
reasons.  The  organic  binders  (as  starch)  burn  more  rapidly  than  the 
fuel  proper,  and  as  a  result  much  unburned  matter  falls  through  the  grate 
bars.  On  the  other  hand  inorganic  binders  add  so  materially  to  the 
resulting  ash  as  to  render  their  use  impractical. 

The  most  successful  process  of  briquetting  peat  wiU  be  found  to  be 
the  one  which  is  the  least  complicated,  for  simplicity  will  tend  not  only 
to  economical  production  but  to  practical  operation  as  well. 

In  conclusion  it  is  not  too  much  to  predict  that  the  peat  fuel  in- 
dustry in  America  will  rival  in  magnitude  the  coal  industry  of  today.  It 
is  difficult  to  conceive  of  the  importance  which  this  industry  must  have  in 
the  development  of  our  great  Northwest,  but  it  is  there,  in  a  region 
destitute  of  coal,  though  rich  In  every  other  respect,  that  we  must  expect 
to  find  the  first  and  most  extensive  use  of  peat  fuel. 
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The  Chronic   III  Health   of  Darwin,  Hixlet,  Spencer,  and 

George  Eliot. 


By  Robert  Hessler. 


(Abstract.) 


This  paper  was  an  inquiry  into  the  chronic  ill  health  of  the  individ- 
uals mentioned  in  the  title,  based  on  a  study  of  their  life  and  letters,  and 
was  iHustrated  by  charts  and  diain'^nis.  The  paper  was  in  line  with 
former  ones  read  before  the  Academy,  and  showed  how  the  influence  of 
city  dust  cropped  out  in  the  biographies  of  men  and  women. 

The  ability  to  live  in  a  dusty  city  atmosphere  differs  greatly.  Some 
individuals  arc  scarcely  influenced  by  city  dust,  others  are  very  suscepti- 
ble and  complain  or  suffer  constantly.  The  list  of  disease  and  symptom 
names  used,  especially  by  Huxley,  is  suggestive  of  dust  infection — the 
symptoms  sul)siding  on  goin??  away  from  the  city  and  out  into  a  good 
atmosphere.  The  symptom  names  were  shown  in  groups  and  their  sig- 
nificance pointed  out.  In  a  general  way,  living  in  a  good  atmosphere 
meant  health,  while  living  in  a  polluted  one  meant  ill  health.  Seeming 
exceptions  should  be  studied  In  the  light  of  the  experience  of  living  indi- 
viduals, susceptible  to  tiie  same  influences.  In  a  city  the  season  of  the 
year  and  the  direction  and  force  of  the  wind  have  to  be  considered  as 
factors.  The  evil  influence  of  the  Kast  Wind  Is  frequently  referred  to;  au 
east  wind  means  the  blowing  over  of  the  dust  and  smoke  from  the  heart 
of  the  city.  City  dust  may  be  brought  to  a  country  resident,  as  In  a  lot 
of  books  from  a  city  library;  and  where  the  books  are  read  while  in  a 
reclining  i)ositi()n  the  evil  influence  of  the  dust  may  be  quite  marked 
A  visit  to  a  hall  or  room  crowded  with  a  mass  of  humanity  may  be  fol- 
lowed by  an  attack  of  ill  health.  Where  the  symptoms  are  more  or  less 
continuous,  nervous  manifestations  may  predominate. 

As  a  rule  biographies  dwell  only  lightly  on  the  subject  of  health  and 
disease  and  references  may  be  quite  vague;  the  Life  and  Letters  of 
Huxley  are  an  exception,  and  are  worthy  of  a  close  study,  especially  by 
those  who  are  influenced  by  city  dust. 
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Thb  Wood  Pulp  Industry. 


Bt  M.  D.  Renkenberqbr. 


Wood  pulp  and  the  wood  pulp  Industry  have  come  to  their  present 
importance  within  the  last  twenty-five  years.  An  increased  use  of  paper, 
of  which  wood  pulp  forms  a  large  per  cent.,  appears  not  only  in  news- 
papers and  all  kinds  of  common  papers  but  in  the  manufacture  of  many 
useful  and  ornamental  articles.  This  increased  use  of  wood  pulp  in  the 
paiier  industry,  together  with  the  fact  that  the  particular  kinds  of  timber 
used  for  pulp  exist  in  limited  amounts,  makes  it  not  only  wise  but  abso- 
lutely impemtive  that  the  matter  of  raising  trees  for  pulp  wood  be  con- 
sidered. Unless,  indeed,  some  substitute  is  found  for  wood  pulp,  this 
matter  must  be  taken  up  seriously  in  the  States,  and  that  within  a  very 
few  years. 

The  wood  pulp  industry  first  appeared  as  such  in  the  census  of  1870. 
Since  then  the  growth  has  been  rapid  and  steady,  the  increase  in  the 
value  of  raw  material,  for  example,  in  1900  being  more  than  59  per  cent, 
over  the  value  of  material  consumed  in  1890.  The  growth  of  our  export 
trade  in  paper  and  pulp  stock  has  been  steady  and  healthful,  amounting 
in  1900  to  a  total  of  |;6,674,296,  an  increase  of  nearly  500  per  cent,  during 
the  decade.  The  grades  exported  are  largely  wood  papers  (especially 
news),  while  the  usual  imports  are  of  the  higher  grades  of  book  and  f,*incy 
papers  and  specialties.  The  per  capita  production  of  paper  has  Increased 
from  8.1  pounds  In  1860  to  56.9  pounds  in  1900,  the  per  capita  value  of 
which  is  now  over  $1.66.  One  author  claims  that  more  wood  is  con- 
sumed in  the  form  of  pulp  by  the  great  paper  making  establishments  than 
is  used  by  the  combined  railway  systems  of  our  country. 

The  raw  material  for  pulp  comes  chiefly  from  the  spruce  and  poplar 
of  northern  United  States  and  Canada.  At  the  enormous  rate  at  which 
this  one  Industry  is  using  up  existing  timber,  to  say  nothing  of  the  vast 
drain  made  upon  the  virgin  forests  for  lumber,  fuel,  etc.,  there  will  soon 
come  a  time  when  either  Inferior  grades  will  have  to  be  used  or  a  sub- 
stitute be  found.  As  yet  few  attempts  have  been  made  to  raise  trees  for 
pulp  wood  and  as  the  consumption  of  wood  for  this  purpose  is  enormous, 

i— A.  OFISCIRNCR. 
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and  as  the  virgin  supply  is  limited,  the  writer  sees  no  reason,  in  view  of 
the  steadily  raising  price  of  pulp  wood,  why  the  growing  of  trees  for  pulp 
can  not  be  made  a  profitable  business  in  forest  culture. 

Historical. 

From  the  earliest  Egyptian  papyrus  to  the  paper  of  today  the  predom- 
inant characteristic  is  that  it  consists  of  the  enduring  portion  of  vegetable 
growth  known  as  cellulose  or  pure  fiber.  All  parts  of  plants  have  been 
used  for  this  purpose  and  a  list  of  raw  material  used  for  paper  would  hi- 
elude  linen  and  cotton  rags,  jute,  hemp,  esparto  grass,  wood  pulp,  clay, 
straw,  peat,  cornstalks,  and  a  half  dozen  others. 

The  discovery  that  wood  could  be  converted  into  its  component  fibers 
and  fi^eed  from  lignin,  gums,  etc.,  became  the  basis  of  modem  paper  mak- 
ing and  brought  the  wood  pulp  Industry  into  prominence  in  a  largely 
forested  country.  The  German  process  for  making  "ground  wood*'  was 
introduced  Into  this  country  about  the  middle  of  the  nineteenth  century, 
the  soda  process  from  England  a  century  earlier,  and  the  sulphite  process 
is  an  American  invention  of  about  1867,  and  owing  to  its  cheapness  in 
producing  a  strong  cellulose  fibre  from  spruce,  its  use  has  Increased  more 
rapidly  than  that  of  the  soda  process.  The  first  wood  pulp  made  in  this 
country  sold  at  8  cents  per  pound;  today  the  price  of  "ground  wood*'  pulp 
is  about  1  cent  per  pound.  The  scarcity  of  rags  and  the  cheapness  and 
abundance  of  the  pulp  supply  in  the  great  forests  of  spruce  and  other 
woods  caused  the  new  material  to  be  generally  adopted.  At  first  asi)en 
and  basswood  were  preferred  for  paper  making,  but  as  the  supply  of  these 
woods  was  quite  Insufllcient  for  the  demand,  coniferous  wood  was  tried, 
and  spruce  soon  came  into  the  first  rank  for  the  purpose.  This  wide- 
spread demand,  which  has  steadily  Increased,  has  been  one  of  the  chief 
causes  of  the  destruction  of  large  areas  of  forests — forests,  too,  in  which 
no  steps  were  taken  toward  reproduction  either  natural  or  artificial.  In 
North  America  during  the  three  years  ending  in  1894,  200,000  acres  of 
forests  had  been  denuded  to  satisfy  the  demands  of  210  paper  factories. 

Uses  of  Wood-Pulp. 
The  principal  use  to  which  wood  pulp  has  been  put  is  in  the  manu- 
facture of  the  coarser  kinds  of  printing,  writing,  and  wrapping  papers. 
The  use  of  the   German  process  for  making  a  ground  wood  fiber  has 
steadily  increased,  to  a  great  extent  superseding  the  use  of  rags,  entirely 
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so  In  the  manufacture  of  news  and  wall  papers,  very  largely  so  In  the 
manufacture  of  book  and  wrapping  papers  and  to  a  considerable  propor- 
tion in  writing  and  other  grades.  In  fact  fifty  per  cent  of  our  paper  is 
manufactured  from  wood  pulp. 

Wood  pulp  is  used  for  many  other  purposes  besides  paper  making, 
sometimes  usefully,  at  other  times  with  doubtful  advantage.  Such  are: 
the  use  of  coflapressed  pulp  bricks  for  construction  purposes;  Its  use  in 
textiles  such  as  silk  and  cotton;  in  panelings  and  interior  house  decora- 
tions; hi  celluloid,  surgical  bandages,  car  wheels,  pulleys,  paper  boxes, 
pails,  barrels,  etc.;  for  filters  in  breweries  and  sugar  factories;  for  fuel, 
et<'.  As  compared  with  paper  making,  however,  these  other  uses  of  wood 
pulp  arc  only  of  subordinate  Importance  and  perhaps  hardly  consume  one 
per  cent,  of  all  the  wood  pulp  thrown  onto  the  market. 

Raw  Material  and  Preparation. 

The  raw  material  of  wood  puli)  Is  spruce,  poplar,  and  in  smaller 
quantities  various  other  woods  such  as  balsam,  hemlock,  birch,  according 
to  the  location  of  the  industry,  the  process  employed,  and  the  kind  of 
paper  in  which  the  material  is  to  be  used.  The  variety  as  to  the  kinds 
of  trees  that  have  been  used  with  varying  success  at  various  times  and 
places  is  extensive;  such  are  soft  pine  (hard  pine  containing  too  much 
resin),  fir,  spruce,  balsam,  hemlock,  birch,  large-toothed  aspen,  cotton- 
wood,  Carolina  poplar,  buckeye,  basswood,  box  elder,  quaking  asp,  beech, 
bamboo,  linn,  willow,  soft  maple,  catalpa  and  perhaps  others — in  fact 
any  tree  can  be  used,  it  is  merely  a  question  of  relative  value  and  rela- 
tive expense.  The  kinds  of  timber  most  largely  used  in  pulp  manufac- 
ture are  soft,  easily  worked,  light  both  in  weight  and  color,  possessed  of 
long  fibers,  not  fading  easily,  and  containing  little  resin  or  other  infiltra- 
tions. It  will  be  seen  that  spruce  among  conifers  and  poplar  among  broad- 
leaved  trees  possess  the  requisite  qualities  in  a  remarkable  degree.  In  the 
United  States  spruce  forms  76  per  cent,  of  all  wood  for  both  mechanical 
I>ulp  and  chemical  fiber.  Poplar  being  softer  (and  used  most  for  soda 
flber)  forms  12.9  per  cent,  of  all  woods  consumed  in  making  different 
kinds  of  pulp.  Other  unspecified  woods  for  pulp  or  fiber  make  up  the 
remaining  IJ.l  per  cent. 

In  the  preparation  of  pulp,  the  wood  should  be  worked  up  green  and 
the  bark  and  defective  parts  must  first  be  taken  off.  There  are  two 
principal  methods  of   reducing  wood   to  pulp — the  mechanical   and   the 
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chemical.  These  two  methods  give  different  results  as  regards  paper 
manufacture,  the  product  of  the  mechanical  method,  termed  ''paper  pulp" 
being  more  granular,  whilst  that  of  the  chemical  method,  termed  "celln- 
lose,"  is  more  fibrous,  and  hence  stronger.  In  making  the  mechanical 
pulp,  the  wood  is  cut  into  suitable  lengths  for  grinding,  the  bark  removed, 
and  the  blocks  held  by  hydraulic  pressure  against  the  edge  of  a  rapidly 
revolving  sandstone  and  by  attrition  reduced  to  a  mushy  consistency. 
The  fiber  as  thus  ground  is  passed  through  filterers  of  various  fineness. 
The  fibrous  mass  Is  now  brought  to  another  machine,  where  the  water  is 
pressed  out,  and  it  is  cut  into  slabs,  baled,  and  shipped  to  regular  paper 
mills  without  drying.  The  pulp  so  made  is  the  basis  of  all  lower  grades 
of  paper.  As  already  noted,  the  pulp  industry  has  become  an  integral  part 
of  the  paper  business,  over  half  of  the  ground  wood  produced  being  made 
into  paper  on  the  spot. 

By  the  chemical  process,  which  is  more  recent  and  more  costly,  but 
which  produces  a  much  longer  fiber,  the  finely  ground  wood  fragments 
are  placed  in  large  boiling  tanlcs  or  digestors,  lined  inside  with  lead  or 
other  acid-resisting  material.  Chemical  pulp  or  "cellulose"  is  of  two 
kinds,  dei)ending  upon  the  use  of  caustic  soda  (alkali)  or  calcium  sulphite 
(acid)  to  macerate  the  wood.  It  should  be  remembered  that  all  chemical 
processes  of  wood  pulp  manufacture  are  based  upon  the  underlying 
principle  that  the  middle  lamella  and  infiltrated  material  which  sur- 
i*ounds  and  liolds  together  the  individual  fibers  of  wood  is  soluble  and 
produces  a  chemical  reaction  with  certain  aqueous  solutions,  notably  that 
of  the  bisulphite  of  lime.  The  problem  Is  to  apply  the  macerating  liquid 
under  conditions  which  will  completely  and  quickly  eliminate  the  infil- 
trated substances  without  unnecessarily  weakening  the  fiber,  and  for  this 
purpose  tlie  solution  must  be  applied  at  a  high  but  carefully  governed 
temperature  and  under  a  mechanical  pressure  that  will  force  the  chemical 
solution  into  every  pore  of  the  woody  structure,  thus  permitting  it  to 
attack  the  non-cellulose  matter  in  which  the  fiber  is  embedded  and  by 
which  It  Is  permeated.  The  matrix  thus  loosened  and  dissolved  is  re- 
moved by  washing  with  water. 

Where  sulphite  of  Ilrr.e  is  used,  the  wood  fragments  are  boiled  in  sul- 
phurous acid  from  24  to  60  hours  under  a  pressure  of  about  three  atmos- 
pheres. The  soft,  crumbling,  reddish-yellow  piecto  are  then  pounded, 
washed,  filtered,  and  pressed  Into  sheets  about  the  thickness  of  paste- 
board. 
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When  soda  is  used,  the  woods  employed  are  usually  softer,  of  mel- 
lower fiber,  and  without  much  strength.  The  process  is  similar  to  that  of 
sulphite,  except  that  in  place  of  sulphurous  acid  a  solution  of  caustic  soda 
is  used  in  the  digestors.  There  are  various  other  methods  by  which  at- 
tempts have  been  made  to  separate  the  wood  fibers,  most  interesting  of 
which  perhaps  is  Kellner*s  electrical  process,  in  which  the  wood,  boiling 
in  a  solution,  commonly  salt,  is  subjected  to  electrical  discharges.  The 
value  of  this  process  has  not  been  ascertained,  however.  Of  all  the 
chemical  methods  in  use  the  sulphite  method  is  by  far  the  cheapest  and 
most  satisfactory. 

Gharactbristiob  and  Advantages  of  Wood-Fibered  Paper. 

(Jround  wood  with  an  admixture  of  from  10-25  per  cent,  of  the 
chemical  fiber  is  used  for  newspaper  stoclt,  wrapping  paper,  and  for  many 
of  the  lower  grades  of  booli,  magazine  and  writing  papers.  For  the  very 
best  grades  of  paper,  whether  for  printing  or  writing,  an  admixture 
of  sulphite  with  rag  pulp  is  necessary.  For  permanent  records  the  author 
is  of  the  opinion  that  only  rag  pulp,  and  that  of  the  best  quality,  should 
be  used.  It  is  true  tliat  in  from  15  to  20  years  the  "wood  pulp"  boolts, 
papers,  etc..  will  t>e  greatly  deteriorated  and  that  fur  permanence  some 
other  substance  must  be  used.  A  writer  in  a  recent  number  of  the  **Out- 
looli"  suggests  that  publishing  houses  should  print  a  special  edition  of 
each  publication  on  a  special  quality  of  durable  paper,  suitably  resistant 
lK)th  to  chemical  and  mechanical  wear  and  tear  and  thus  preserve  them 
for  posterity.  Whether  or  not  the  people  of  our  country  are  careless  in 
this  matter,  the  fact  remains  that  papers  made  from  wood  pulp  and 
especially  mechanical  fiber,  are  perishable,  and  that  within  a  very  short 
time.  Notwithstanding  the  great  desirability  for  permanent  copies  of  all 
our  good  publications,  the  larger  majority  of  printed  matter  will  continue 
to  be  discarded  after  the  first  reading — newspapers  entirely  so  and 
magazines  and  even  books  to  a  large  degree  at  least  at  the  end  of  six 
months  or  a  year.  It  Is  quite  probable  that  the  same  prodigality  would 
exist  if  our  papers  were  made  of  the  scarcer  rag  pulp,  but  wood  pulp  is 
not  only  cheaper  than  pulp  made  from  rags,  but  it  takes  impressions 
better,  wears  out  type  less  and  decreases  the  possibility  of  spreading 
contagious  diseases. 
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Future  Needs  and  Possibilities  op  the  Wood-Pulp  Industry. 


Having  given  a  more  or  less  incomplete  account  of  the  production, 
uses,  supply,  and  present  status  of  wood  pulp  let  us  now  notice  what  this 
enormous  industry  means  to  our  limited  forested  areas.  Some  idea  of 
the  rapid  destruction  of  our  spruce  forests  for  pulp  purposes  can  be  got 
from  the  following:  "A  prominent  New  York  newspaper  uses  150  tons 
of  paper  daily.  To  produce  this  amount  of  paper  225  cords  of  spruce 
wood  arc  consumed.  It  requires  1§  cords  of  wood  to  produce  one  ton  of 
paper  pulp.  As  the  spruce  ordinarily  occurs  in  our  northern  mountains 
it  averages  at)OUt  5  cords  to  the  acre."  This  means  that  every  day,  for 
this  one  newspaper  alone,  45  acres  of  our  mountain  spruce  are  being 
consumed.  Of  course  in  the  best  spruce  stands,  such  as  those  of  Saxony 
and  Bavaria,  where  large  quantities  of  spruce  are  raised  for  pulp,  it 
grows  in  dense,  pure  stands  and  yields  many  times  as  much  as  the  average 
acre  in  this  country,  at  the  lowest  about  20  cords.  Even  at  that  a  single 
edition  of  a  metropolitan  Sunday  paper  would  use  up  more  than  10  acres 
.of  the  very  best  spruce  stand. 

And  again,  from  the  Scientific  American  of  November  14,  1903:  "It 
has  been  estimated  that  nine  novels  had  a  total  sale  of  1,000,000  copies. 
This  means  2,000,000  pounds  of  paper.  The  average  spruce  three  yields 
a  little  less  than  half  a  cord  of  wood,  which  is  equivalent  to  500  iwunds 
of  paper.  In  other  words,  these  nine  novels  swept  away  4,000  trees. 
Is  it  any  wonder  that  those* interested  in  forestry  look  with  anxiety  upon 
the  paper  mill?" 

Paradoxical  as  it  may  seem  however,  in  those  countries  that  are 
growing  pulp  timl>ers,  the  paper  pulp  manufacturer  is  the  most  powerful 
ally  of  the  forester  in  that  lie  uses  the  thinnings  of  the  forest  which 
bcKin  while  the  forest  is  still  young  and  continue  throughout  Its  whole 
existence. 

The  situation  of  the  pulp  manufacturer  is  well  given  by  one  of  our 
most  active  foresters,  John  GiflTord,  who  says:  **The  pulp  manufacturer's 
plant  represents  the  Investment  of  perhaps  a  million  dollars,  while  the 
plant  of  the  lumberman  is  worth  only  about  ten  or  twenty  thousand  dol- 
lars. The  lumberman  owns  the  land  not  for  the  land's  sake,  nor  for  the 
amount  and  quality  of  timber  the  land  is  capable  of  producing,  but  for 
the  crop  which  covers  it.  lie  buys  it,  uses  it,  and  then  abandons  it. 
He  pays  taxes  on   it  only  during  the  process  of  reduction.     The  pulp 
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man  od  the  other  hand,  Is  tied  to  the  soil.  His  heavy  Investment  makes 
him  fearful  as  to  future  supplies.  For  this  reason,  with  commendable 
foresight,  some  of  the  pulp  men  are  buying  the  land  with  the  timber,  and 
are  beginning  to  work  the  woods  in  such  a  way  that  future  supplies  may 
be  assured."  It  is  foolish  to  suppose  that  our  natural  forests  under  pres- 
ent management  and  weak  attempts  at  planting  will  furnish  a  supply  of 
pulp  wood  for  the  future  use  of  the  people.  Extensive  correspondence 
with  paper  pulp  manufacturers  in  several  States,  including  Minnesota, 
Wisconsin,  Michigan,  New  York,  Ontario,  Pennsylvania,  and  Indiana, 
reveals  the  fact  that  all  agree  that  the  supply  of  our  best  pulp  timber 
must  shortly  give  out,  but  few  consider  the  matter  seriously  enough  to 
suggest  any  definite  plans  or  direction?  for  the  present.  At  this  date, 
however,  the  author  is  Informed  that  the  United  States  Forest  Service  has 
begun  the  investigation  of  the  wood  pulp  industry,  but  have  not  yet  pro- 
ceeded sufliciently  far  to  warrant  a  report  on  the  subject.  Our  own  State, 
too,  according  to  the  statement  of  the  secretary  of  the  State  Forestry 
Board,  intends  to  demonstrate  on  the  Forest  Reservation  in  Clark  County 
that  growing  timber  for  pulp  industries  would  be  a  profitable  thing  on  the 
cheap  lands  of  the  State.  Indeed,  land  fitted  for  agricultural  purposes 
could  not  profitably  be  used  for  any  branch  of  forest  culture.  Such  waste 
lands  as  could  be  profitably  utilized  in  growing  pulp  wood  exist  in  thou- 
sands of  acres  all  over  our  country.  There  are  the  numerous  burnt-over 
slash  lands  of  our  pine  States;  the  arid  wastes  of  many  of  our  South- 
western States;  the  unused  agricultural  lands  of  the  New  England  States, 
and  the  innumerable  other  tracts  of  unused,  low-lying,  light-soiled  areas 
throughout  the  valleys  of  the  Missouri,  Ohio  and  Mississippi  rivers.  As 
nurse  trees,  in  shelter  belts,  sand  fixers,  windbreaks,  etc.,  trees  which 
make  good  pulp  might  also  be  grown. 

In  view  of  the  facts:  (1)  that  the  demand  for  pulp  timber  has  in- 
creased wonderfully  in  the  last  few  years,  (2)  that  the  price  of  raw  mate- 
rial, according  to  a  well  known  authority,  has  increased  150  per  cent, 
within  the  last  seven  years,  (3)  that  the  native  supply  is  limited  and  can 
not  last  many  years,  (4)  that  the  importable  supply  is  inadequate  in  those 
countries  from  which  we  could  ship  it  profitably,  and  in  countries  such 
as  Canada,  blessed  with  a  great  abundance  of  pulp  timber,  the  prohibitive 
tariflf  is  so  high  (over  $4.00  per  cord)  that  we  can  not  i>ossibly  afford  to 
have  it  brought  in,  (5)  there  is  only  a  small  probability  that  an  abundant 
and  successful  substitute  can  be  found  for  the  use  of  wood  pulp  in  papers; 


Digitized  by  LjOOQ  IC 


56 

— in  view  of  the  above  facts  and  of  the  abundance  of  unused  land  In  our 
country,  the  author  is  encouraged  to  l)elieve  that  the  time  will  soon  come 
when  the  growing  of  pulp  timbers  will  be  one  of  our  recognized  indus- 
tries, and  therefore  has  some  hope  of  results  from  the  application  of  the 
following  suggestions. 

Suggestions,  Recommendations,  Estimates,  Etc. 

Of  the  trees  used  for  paper  pulp,  spruce,  hemlock,  and  poplar  are  the 
most  widely  used  and  collectively  furnish  perhaps  90  per  cent,  of  all 
wood  used  either  for  ground  wood  or  chemical  fiber.  Spruce  is  used 
mostly  for  '*ground  wood"  and  sulphite  pulp,  forming  as  ground  wood 
almost  the  entire  substance  in  newspapers,  and  as  sulphite  fiber  from 
10  to  25  per  cent,  of  the  stock  in  the  better  grades  of  printing  and  writing 
papers.  Spruce  now  brings  from  $9  to  $11  per  cord,  and  as  it  is  rapidly 
becoming  a  substitute  for  pine,  its  value  will  rise.  It  is  recommended 
that  spruce  be  planted  either  in  pure  stands  or  mixed  with  poplar  or 
hemlock  on  the  numerous  burnt-over,  noo-agiicultural  lands  in  our  north- 
central  States.  According  to  a  paper  manufacturer  of  competent  author- 
ity, the  virgin  spruce  forests  of  northern  New  York  which  were  cut  over 
from  20  to  30  years  ago  are  now  affording  spruce  trees  from  12  to  2o 
Inches  in  diameter  and  are  being  used  for  paper  pulp  with  good  results. 

Hemlock,  and  especially  the  western  hemlock,  makes  a  good  sul- 
phite pulp,  and,  as  the  spruce  supply  fails,  is  steadily  taking  its  place 
not  only  as  a  lumber  substitute,  but,  on  account  of  Its  high  cellulose  con- 
tent, in  the  wood  pulp  industry  also.  References  to  figures  and  state- 
ments in  well  known  publications  will  substantiate  the  statement  that 
the  growing  of  spruce  and  hemlock  for  pulp  wood  on  the  available  tracts 
would  be  a  profitable  Industry. 

In  this  country  the  poplars  furnish  12.9  per  cent  of  all  woods  used 
for  pulp  of  all  kinds,  being  chiefly  used  for  soda  fiber  mixed  with  from 
10-20  per  cent,  of  stronger  pulp.  Poplar  pulp  forms  the  chief  material  for 
such  papers  as  the  Ladies'  Home  Journal  and  Youth's  CJompanion.  Sulphite 
pulp  alone  would  make  too  harsh  a  paper,  while  soda  pulp  alone  would 
make  too  weak  a  paper.  Mixed  together  in  the  proper  proportions,  liow- 
ever,  a  paper  characterized  first  by  strength,  second  by  softness  and 
delicacy  is  produced.  The  use  of  poplar  for  pulp  is  rapidly  spreading  In 
the  east-central  States,  great  quantities  being  shipped  in  from  the  Caro- 
linas  and  adjoining  States.     A  forester  of  one  State  has  recently  said: 
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*'If  I  could  replace  the  maples  In  the  State  forest  by  poplars  today  I 
would  do  it  gladly.  It  would  be  worth  thousands  of  dollars  to  the  State/* 
Considering  the  rapid  growth  and  ease  of  propagation  of  the  Populus 
family,  there  seems  ample  excuse  for  estimating  its  probable  success  on 
the  cheap  lands  of  our  own  State.  In  fact  the  author  feels  confident  that 
such  trees  as  aspen,  cotton  wood,  and  its  subvariety,  Carolina  poplar,  can 
not  only  be  grown  at  a  reasonable  profit,  but  will  make  productive  the 
capital  locked  up  in  our  low-priced,  non-agricultural  lands.  The  practica- 
bility of  planting  depends  upon  the  possibility  of  protecting  the  land 
and  the  return  to  be  expected.  The  question  of  protection  from  insects, 
stock,  tire,  etc.,  must  be  answered  with  respect  to  the  individual  case. 
For  the  land  which  can  l)e  protected  there  remain  to  be  considered  the 
cost  of  planting,  the  rate  of  growth,  and  the  probable  returns. 

Estimates  of  Cost  and  Returns  per  Acre  for  Cottonwood. 

The  estimate  following  is  intended  to  cover  the  cost  and  returns  for 
one  acre  of  planted  cottonwood  on  the  cheap  unused  lands  of  Indiana. 
Other  members  of  the  Populus  family,  such  as  aspen,  may  be  planted  on 
waste  areas  with  practically  the  same  cost  and  yield.  As  cottonwood 
does  not  form  sufficient  shade  to  keep  out  weeds  and  grasses,  the  Federal 
Forest  Service  advises  that  the  understory  should  consist  of  box  elder, 
hackberry,  white  elm,  osage  orange,  or  such  shrubs  as  wild  plum,  choke 
cherry,  wild  currants  and  gooseberries. 

The  cottonwood  seedlings,  preferably  yearlings,  or  better,  cuttings, 
can  be  obtained  cheaply  from  nurserymen  or  may  be  collected  by  the 
planter  from  the  sandbars  along  streams.  The  seedlings  or  cuttings 
should  be  planted  where  they  are  to  remain  i)ermanently.  Planting  is  a 
vei-y  simple  operation.  It  may  be  advantageously  performed  by  a  man 
and  a  boy  working  together.  The  man,  by  driving  a  spade  into  the 
ground,  makes  a  slit,  into  which  the  boy  slips  a  tree  behind  the  spade; 
the  man  then  withdraws  the  spade,  trampling  the  soil  about  the  tree  as 
he  advances  to  plant  the  next  one. 

Cottonwood  plantations  should  be  protected  for  at  least  five  years 
from  grazing  animals,  and  five  or  six  plowed  furrows  free  from  weeds 
should  be  maintained  around  the  grove  to  keep  out  fire.  If  the  under- 
growth recommended  by  the  Forestry  Service  is  not  planted,  cultivation 
for  two  or  three  years  will  be  necessary. 
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For  the  sake  of  definiteness.  it  is  assumed  that  at  the  end  of  20 
years  the  stand  will  be  sold  on  the  stump  for  pulp  wood.  Indiana  waste 
land  suitable  for  such  purposes  is  classed  as  worth  perhaps  $12  per  acre, 
although  the  author  is  informed  that  many  tracts  in  Greene,  Monroe, 
Brown,  Lawrence,  Owen  and  southern  Putnam  and  Park  counties  can 
be  bought  for  less  than  $12  per  acre.  For  purposes  of  taxation,  the 
forestry  law  of  1899  appraises  such  land  at  $1  per  acre,  making  the  taxes 
practically  nil.  It  will  require  680  seedlings  to  plant  the  acre  at  a  dis- 
tance of  8  by  8  feet.  The  cost  of  these  is  estimated  at  $2.  After  the  land 
is  cleared,  at  the  end  of  20  years,  the  value  doubtless  will  be  as  great  as 
at  the  beginning,  but  the  value  of  the  land  is  not  taken  into  consideration. 
Should  $12  be  added  to  the  $120  which  it  is  estimated  could  be  secured 
for  the  timber  product,  it  would  simply  increase  by  that  amount  the 
profits  of  the  transaction.  The  statement  following  shows  the  items  and 
amount  of  the  investment  for  one  acre: 

Expenses  on  1  acre  for  20  years — 

Cost  of  seedlings , $2  04 

Cost  of  transplanting  at  $4.50  per  1,000 3  0<5 

Value  of  land 12  00 

Taxes  at  $1.80  per  $100 :. .  36 

Cultivation  for  2  years 2  40* 

Total    '. $19  86 

Amount  at  3  per  cent,  compound  interest,  $35.87. 

At  the  age  of  20  years  the  average  cotton  wood  is  14  inches  in  diam- 
eter with  a  height  of  50  feet.  Studies  made  by  the  Forestry  Bureau  on 
Cottonwood  as  a  planted  forest  have  shown  that  the  yield  in  average 
casos  has  l)een  at  least  30  cords  per  acre  in  20  years.  Other  practical 
foresters  would  harvest  the  crop  in  10  or  12  years,  thus  securing  less 
cords  i>er  acre,  but  owing  to  the  shorter  period  of  investment  a  higher 
annual  per  cent,  on  money  invested.  Under  the  20-year  plan,  the  30  cords 
would  sell  on  the  stump  at  not  less  than  $4  per  cord,  bringing  $120. 
Deducting  from  this  sum  the  amount  at  3  per  cent,  compound  interest 
$35.87,  there  remains  $84.13  as  a  return  on  the  investment  over  and  above 
that  received  from  a  3  i)er  cent,  compound  interest  loan.  This  is  equiva- 
lent to  a  return  of  $4.20  per  year  from  the  time  of  planting  to  the  tinix* 

^Tiiidexpame  may  be  elimioated  if  cover  is  planted  aBreommoodod  ab>ve. 
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of  cutting,  a  very  satisfactory  return  considering  the  fact  that  it  is 
secured  from  land  which  is  practically  useless  for  any  other  purpose,  and 
which  without  a  timber  crop  would  be  a  source  of  constant  expense  for 
taxes.  The  pulp  wood  crop  not  only  gives  a  fair  margin  over  and  above 
ordinary  investments  but  it  malies  productive  the  capital  locked  up  in  the 
land. 

In  this  estimate  the  cost  is  the  record  of  actual  facts;  the  assessed 
valuation,  such  as  could  be  obtained  under  the  present  forestry  law  of 
Indiana;  the  rate  of  interest,  the  average  per  cent,  that  money  returns 
to  its  owner  above  taxes;  the  rate  of  growth,  the  average  of  planted  Cot- 
tonwood in  the  Mississippi  Valley  and  the  price  less  than  that  which  has 
already  been  received  where  fair  access  was  hao  to  market. 

Since  the  estimate  is  based  upon  present  conditions,  it  more  nearly 
applies  to  a  plantation  established  20  years  ago,  and  to  be  marketed  now, 
than  to  one  established  now  and  to  be  marketed  20  years  in  the  future. 
Wood  prices,  according  to  B.  E.  Femow  in  the  Forestry  Quarterly,  vol. 
Ill,  No.  1,  have  steadily  risen  and  are  now  rising  much  faster  than  In  the 
period  before  1890.  This  same  authority  says  further  that  the  rate  of  in- 
crease in  wood  prices  in  general  will  be  at  least  at  the  rate  of  2  to  3  per 
cent  per  annum  for  the  next  20  years.  This  means  that  the  return  on  the 
Investment  would  be  proportionately  greater. 

Besides  the  financial  advantages  from  raining  pulp  trees,  the  general 
advantageous  influences  incident  to  forested  areas  would  be  more  largely 
secured  and  our  State  would  be  more  diligently  doing  her  share  towards 
the  proper  reforestation  of  areas  which  should  naturally  be  in  forest. 
The  progress  is  encouraging,  investigations  are  being  made  and  many 
others  are  being  planned.  Both  pulp  men  and  foresters  are  taking  an 
increased  interest  in  the  matter,  and  In  many  other  ways  the  Indications 
are  that  the  industry  of  growing  pulp  wood  will  eventually  occupy  a 
prominent  place  among  the  profitable  employments  in  the  States  and 
Provinces  bordering  our  Great  Lakes. 

At  this  point  the  author  wishes  to  express  his  Indebtedness  to  the 
botanical  department  of  Wabash  College  for  substantial  aid  in  collecting 
statistics  and  in  numerous  other  ways  materially  assisting  in  the  prepara- 
tion of  this  report. 

Crawfordsville,  Dec.  1,  1905. 
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XoTES  AND  Photographs  of  the  Development  of  a  Buzzard. 


By  D.  W.  Dennis  and  W.  O.  Petry. 


Throughout  southwestern  Ohio  and  southeastern  Indiana  the  turkey 
buzzard,  Cathartes  aura,  Is  a  common  bird,  but  the  nests  are  seldom 
found.  Accordingly  we  were  glad  to  learn  in  April,  1905,  that  during 
each  of  the  preceding  four  summers  a  pair  of  these  birds  had  nested 
only  a  few  miles  away.  We  expected  that  the  nest  would  be  again  used, 
and  on  the  22d  of  April  visited  the  place;  we  found  that  two  eggs  had 
been  laid  and  that  Incubation  was  In  progress.  The  bird  on  the  nest 
hissed  when  approached,  and  would  not  leave  the  nest  until  forcibly  dis- 
turbed; she  then  ran  out  and  flew  away,  but  soared  about  overhead  until 
we  went  away,  when  she  almost  Immediately  returned  to  the  nest. 

This  nesting  site  Is  about  four  miles  east  of  New  Paris,  Ohio;  It  Is 
near  a  small  creek  and  In  a  very  hilly  country.  It  Is  at  least  a  half  mile 
from  any  house  or  highway,  on  the  edge  of  a  rather  open  woodland.  The 
nest  itself  was  In  a  hollow  sycamore  log  (Fig.  1)  nearly  five  feet  in  diam- 
eter at  the  butt;  the  cavity  extends  back  about  eight  feet,  where  It  has 
a  diameter  of  about  two  feet,  and  there  It  terminates  abruptly.  This 
cavity  contained  a  quantity  of  dirt  and  rotten  wood,  but  nothing  from 
which  to  make  a  nest  had  been  carried  In.  A  hollow  had  been  scratched 
in  the  debris  at  the  extreme  end  of  the  cavity  and  the  eggs  laid  In  it. 
They  were  rather  conical  In  shape,  a  little  larger  than  a  hen's  eggs,  and 
were  white,  splotched  with  brown. 

On  May  17th  both  eggs  hatched.  The  young  birds  were  very  helpless; 
they  could  not  stand  In  an  upright  position  for  about  three  weeks.  That 
part  of  the  head  and  neck  usually  bare  In  buzzards  and  a  line  down  the 
center  of  the  throat  and  breast  were  bare.  The  bill  was  very  large  and 
its  tip  was  sharply  hooked.  After  the  young  were  hatched  the  old  birds 
were  never  seen  about  the  nest,  though  they  were  frequently  seen  "ooz- 
ing" around  overhead. 

We  were  unable  to  learn  when  the  young  were  fed.  On  May  27th  we 
went  with  a  party  of  students  to  examine  and  photograph  the  birds  and 
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nest.  After  photographing  the  nesting  place  (Fig.  1)  the  camera  was 
placed  in  the  end  of  the  log  and  a  flash  light  of  the  young  birds  in  the 
ne«t  was  secured  (Fig.  2).  The  birds  were  then  removed  from  the  nest, 
photographed  at  closer  range  a  number  of  times  (Fig.  3),  and  replaced 
in  the  nest  They  offered  no  resistance  whatever  and  seemed  little  if  at 
all  frightened. 

On  June  3d  and  June  9th  other  photographs  (Figs.  4  and  5)  were 
taken.  The  birds  had  by  this  time  become  larger  and  much  more  acdve 
than  before;  on  the  latter  date  when  they  were  placed  In  the  end  of  the 
log  they  at  once  hurried  to  the  darkest  corner.  Also  on  this  latter  date 
they  first  attempted  to  defend  themselves  by  vomiting  up  a  portion  of 
their  food.  It  may  be  easily  guessed  that  this  is  a  very  efficient  means  of 
defense. 

On  June  13th,  when  we  next  visited  the  nest,  we  found  but  one  bird 
in  it.  The  tenant  of  the  farm  afterward  told  us  that  several  days  before 
he  had  noticed  that  one  of  the  birds  was  dead  and  had  removed  It  from 
the  nest.  The  remaining  one  was  In  no  way  injured  and  we  were  unable 
to  learn  what  had  killed  the  other.  We  removed  and  photographed  the 
living  one  (Fig.  6).  At  this  time,  32  days  after  hatching,  the  black  pri- 
maries and  tail  feathers  were  beginning  to  appear  but  were  not  conspicu- 
ous enough  to  show  in  the  photograph. 

By  July  Ist  the  black  primaries  had  become  very  noticeable,  as 
shown  by  Fig.  7.  When  the  bird  had  been  pulled  to  the  end  of  the  log 
with  a  stick,  It  was  usually  seized  by  the  tips  of  the  wings  and  carried 
out  to  the  front  of  the  camera,  which  had  previously  been  set  up  in  a 
suitable  place.  When  it  had  been  set  down  It  would  always  stretch  Its 
wings  to  their  full  extent  before  folding  them.  Figure  8,  taken  when  the 
wings  were  thus  extended,  shows  well  the  black  feathers  in  the  l»a(k. 
wings  and  tail. 

Figs.  9  and  10,  taken  July  9th,  and  July  15th,  respectively,  show  the 
gradual  change  from  white  to  black.  By  the  latter  date  the  back  had 
become  almost  entirely  black,  but  the  breast  and  belly  were  still  pure 
white.  The  bill  had  become  more  slender  and  more  sharply  hooked.  The 
bird  would  now  strike  vigorously  with  its  bill  at  anything  that  dis- 
turbed it. 

Fig.  11  was  taken  July  23d.  This  was  67  days  after  hatching;  the 
wings  and  back  were  entirely  black  and  there  were  many  black  feathers 


Digitized  byLjOOQlC 


63 

on  the  breast  and  belly.  The  head  was  bare  with  the  exception  of  short 
down  on  the  back  part.  The  bill  was  still  of  a  dark  color,  though  chang- 
ing toward  reddish. 

On  July  30th,  when  we  returned,  the  bird  was  In  the  stump  at  the 
butt  end  of  the  log;  it  was  easily  caught  and  placed  in  a  position  favor- 
able for  photographing,  when  suddenly  it  sprang  off  the  log  and  flew 
away;  its  flight  was  difficult  and  at  no  time  more  than  20  feet  above  the 
ground;  after  flying  about  100  yards  it  alighted  on  a  fence;  we  at  once 
followed  it  with  the  camera,  hoping  to  get  close  enough  to  get  a  good  pic- 
ture, but  whenever  we  approached  within  about  50  feet  it  would  again 
fly.  We  finally  secured  a  picture  (Fig.  12)  at  about  40  feet  distance.  At 
this  time,  74  days  after  hatching,  the  bird  was  almost  entirely  black,  and 
fully  as  large  as  an  adult  bird;  a  little  of  the  white  down  still  remained 
on  the  sides,  about  the  neck  and  legs  and  on  the  under  sides  of  the  wings; 
from  a  distance  one  would  have  been  unable  to  distinguish  it  from  an 
adult. 
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Fiar.  6. 
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Pifir.  9. 
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Observations  of  the  Total  Solar  Eclipse  of  August  30th, 

1905. 


By  John  A.  Miller,  Indiana  University. 


Early  in  the  year  1905  the  Observatory  of  Madrid  publislied  detailed 
infonnatiou  regarding  the  eclipse  that  was  to  occur  on  August  30th  of 
that  year.  Among  other  things  this  **Memoria"  contained  the  results  of 
a  long  series  of  observations  of  the  prevailing  meteorological  conditions 
of  many  stations  well  distributed  along  the  path  of  totality  in  Spain. 
The  state  of  tiie  sky  in  the  immediate  vicinity  of  the  sun  had  been  ob- 
served daily  from  12:30  to  1:30  p.  m.  (the  time  at  which  the  eclipse  oc- 
curred) from  the  15th  of  August  till  the  15th  of  September.  The  results 
of  these  observations,  as  well  as  the  data  gathered  by  the  regularly  estalv 
lished  meteorological  stations,  touching  the  mean  relative  humidity,  mean 
temperature,  the  velocity  and  direction  of  the  prevailing  winds,  etc.,  had 
been  tabulated.  From  these  data  it  appeared  that  the  probability  of  clear 
weather  in  the  eastern  half  of  the  belt  was  exceptionally  large,  and 
indications  for  good  eclipse  weather  were  perhaps  best  in  the  regions  near 
Atecn,  AlmazHn  and  Daroca.  The  eastern  half  of  the  belt  of  totality  in 
Spain  held  about  50  eclipse  stations,  established  by  astronomers  from 
every  nation  of  Europe,  from  the  United  States,  and  Mexico.  The  Lick 
Observatory  expedition  was  located  near  Ateca;  the  United  States  Naval 
Observatory  at  Daro<'a.  The  observers  from  Kirkwood  Obser\'atory, 
Indiana  University,  Bloomington,  Indiana,  chose  Almaziln,  Spain  a 
small  town  northeast  of  Madrid  in  the  Province  of  Soria.  The  approx- 
imate position  of  this  station  is  longituder=13  m.  56  sec.  W.  of  Greenwich, 
latltude=41*  10'. 

The  party  consisted  of  Professor  W.  A.  Cogshall,  of  Indiana  Univer- 
sity; Messrs  B.  C.  Slipher,  F.  A.  Crull,  and  C.  J.  Bulleit,  students  of  the 
university;  Professor  A.  F.  Kuersteiner,  Mrs.  Miller,  and  myself.  We 
were  assisted  in  the  manipulation  of  our  instruments  on  the  day  of  the 
eclipse  by  Mr.  and  Mrs.  Charles  W.  Thompson  of  California,  and  Seilores 
Louis  Nebot,  Fi*ancisco  Jodra,  Victor  Jiemenez.  and  Esteban  MiUa,  of 
Almaz&n. 
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The  observations  planned  were:  (1)  PliotojBrraplis  of  the  corona;  0^)  n 
l-hotofjiaplilc  81  arch  for  hitra-morcurial  planets;  (3)  a  photograph  of  the 
8i)eetruni  of  each  of  the  flashes,  and  a  photograph  of  the  spectrum  oi  the 
corona  <luring  totality. 

For  photographing  tlic  corona  we  used  four  different  cameras.  The 
first  was  a  *'tintyi)e"  lens  Ivindly  loaned  us  by  Mr.  Spratt  of  Blooroington. 
It  lias  an  ap<»rture  of  two  and  one-half  inches  and  a  focal  length  of  eight 
Indies.    Three  plates  were  exposed  In  tins  camera  and  on  them  we  hoped 


Fifif.  I.    Tlie  Polar  Axis  Carryinir  the  Short  Focus  Cameras. 

t(»  gt't  long,  faint  coronal  streamers.  The  second  was  a  portrait  lens  of 
lli4'  IVtzvnl  pattern,  of  live  inches  aperture  and  focal  length  twenty-eight 
inciu's.  Tins  is  an  exceedingly  good  lens  and  gives  superb  detinition  over 
a  small  art  a  and  is  very  rapid.  In  this  camera  we  exposed  five  plates, 
varying  llie  exposure  from  two  to  S4  seconds,  hoping  to  get  detail  of  the 
outer  corona  and  in  the  longer  exposures  to  detect  the  presence  of  faio* 
streamers.  Tiie  lens  of  tiie  third  camera  is  the  visual  objective  of  the  old 
telescope  used  by  the  late  Professor  Kirkwood  and  others  for  many  col- 
lege generations.     Its  diameter  is  three  and  one-half  inches  and  its  focal 
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len^h  fifty  iDches.  In  this  camera  we  exposed  four  plates.  These  three 
cameras,  together  with  a  spectroscope,  were  monnted  on  a  wooden  polar 
axis  that  was  built  at  the  camp. 

The  objective  of  the  fourth  camera  has  a  diameter  of  nine  Inches  and 
a  focal  length  of  60  feet.  This  lens  wa«  constructed  by  Mr.  O.  L.  Petlt- 
dldier.  The  front  lens  is  of  the  ordinary  crown  glass,  and  the  back  lens 
of  a  boro-sllicate  flint.  Quoting  Petitdidier  from  a  letter  to  the  writer: 
•*From  the  point  of  view  of  constants  they  (the  pieces  of  glass)  leave 
nothing  to  be  desired,  as  the  proportional  dispersion  is  practically  the 
same  in  all  parts  of  the  spectrum,  so  that  we  should  have  a  perfect 
achromatic.'*  When  the  samples  of  the  boro-silicate  came,  however,  it 
was  found  that  it  had  a  decidedly  yellow  tinge.  It  was  found  also  that 
its  composition  was  unstable,  and  that  it  oxidized  very  rapidly  In  the 
pi-esence  of  moisture.  After  a  conference  with  Mr.  Petitdidier,  however, 
we  decided  to  have  our  lens  made  of  the  boro-silicate  flint,  and  to  seal  It 
in  an  air-tight  box  as  soon  as  it  was  finished,  and  to  open  the  box  only 
a  few  days  before  the  eclipse.  Petitdidier  had  much  ditflculty  in  polishing 
the  lens,  owing  to  the  fact  that  It  oxidized  so  rapidly.  He  found  after 
much  experimenting,  a  solution  that  would  remove  the  oxidation  without 
affecting  the  surface.  It  was  with  some  misgiving  that  we  shipped  the 
lens,  but  we  found  on  opening  it  that  it  had  not  tarnished  in  two  months, 
and  the  surface  on  the  day  of  the  eclipse  was  as  perfect  as  the  day  the 
lens  was  finished.  The  air  was  very  humid  on  the  days  following  the 
eclipse,  and  the  boro-sillcate  flint  had  begun  to  tarnish  slightly  when  the 
lens  was  packed  for  shipment  home. 

This  camera  was  mounted  horizontally  and  fed  with  a  coelostat.  A 
light-tight  tube,  the  outer  and  inner  walls  of  which  were  of  white  canvas 
and  building  paper  respectively,  and  which  were  separated  four  inches, 
led  from  the  objective  to  a  dark  room  in  which  the  plates  were  exposed. 
Neither  the  plates  nor  tlie  lens  was  in  contact  with  the  tube.  The  entire 
instrument  was  covered  with  an  A  tent  of  white  canvas.  The  plate- 
holders  containing  the  plates  were  fastened  to  a  large  hexagon,  which 
the  operator  could  revolve  at  avIU  upon  an  axis  which  was  parallel  to  the 
earth's  axis.  It  was  provided  with  a  stop  which  enabled  the  operator  to 
bring  the  plates  for  the  successive  exposures  quickly  and  accurately  into 
position.  All  the  slides  had  been  drawn  from  the  plate  holders  before 
totality  began.    The  hexagon  as  well  as  most  of  the  mechanical  parts  of 
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the   coelostat,    were   designed   and    constructed   by    Professor    Gogshall. 
•  Six  exposures  were  made  In  this  camera,  of  duration  one-half  second,  two 
seconds,  forty  seconds,  one  minute,  fifteen  seconds,  and  one-half  second. 
The  plates  used  were  Seed's  27,  gilt  edge,  heavily  backed. 

If  there  be  Intra-mercurlal  planets,  and  if  they,  as  do  all  other  bodies 
of  the  solar  system,  move  In  the  plane  of  the  equator  of  the  body  around 
which  they  are  revolving,  and.  If  they  are  from  the  sun  about  the  distance 


Fig.  II.    (ieneral  view  of  the  camp.    Intra-Mereurial  camenui  to  the  left,  tbe  sfzty-fbot 
camera  in  the  center  and  short  focus  cameras  to  the  risrbt. 

required  by  Bode's  Law,  the  major  axis  of  their  apparent  paths  as  seen 
from  the  earth  on  the  day  of  the  eclipse  should  have  subtended  an  angle 
of  2.T  and  the  minor  axis  about  3°.  We  decided  to  photograph  this  region 
in  duplicate.  For  this  pun)ose  we  used  six  cameras  of  136  Inches  focal 
length,  four  of  Avhieh  had  an  aperture  of  3^  Inches  and  were  made  by 
Petitdidier,  and  two  of  which  had  an  aperture  of  3  inches.  These  were 
built  by  the  Alvan  Clark  and  Sons  Corporation.  These  lenses  were  cor- 
rected for  the  nilninium  focus  /.  —4750,  which  Is  well  within  the  reigioD 
for  which  the  Seed  27  plates,  which  we  used,  are  most  sensitive.     AD 
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the  cameras  were  monnted  on  the  same  polar  axis.  They  were  mounted 
In  pairs,  each  pair  cohering  in  duplicate  six  and  one-half  degrees,  so 
that  the  three  pairs  covered  in  duplicate  a  regioa  along  the  sun's  equator 
twenty  degrees  long  and  six  degrees  wide.  By  a  series  of  experiments 
we  had  found  that  a  plate  exposed  in  one  of  these  cameras  for  three 
minutes  and  forty-five  seconds,  at  a  time  when  the  sky  was  as  dark  as 


Fiflr.  III.    The  coelostat  and  nine-inch  lense  of  the  sixty-foot  camera. 

It  was  estimated  it  would  be  at  the  time  of  totality  though  fogged  some- 
what by  the  skylight  would  show  more  and  fainter  stars  than  if  exposed 
for  a  shorter  time.  We  had  made  exposures  varying  from  one  to  four 
minutes  In  the  vicinity  of  Regulus  when  it  was  near  the  meridian  begin- 
ning when  Polaris  was  just  visible  to  the  unaided  eye.  We  decided  to 
expose  the  plates  for  the  intra-mercurial  planet  for  thr^  minutes  and 
twenty  seconds. 
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The  weather  on  the  day  of  the  eclipse  was  disappointing.  For  two 
hours  before  totality  the  entire  sky  was  covered  by  light,  though  ud- 
brolcen,  clouds.  At  the  .time  of  totality,  however,  the  clouds  in  the  im- 
mediate vicinity  of  the  sun  appeared  to  brealc  away,  and  the  inner  corona 
shone  through  light,  drifting  clouds.  No  clear  sky  was  visible,  however, 
within  several  degrees  of  the  sun,  neither  Mercury  nor  Regulus  could  be 
seen  from  this  station.  During  the  morning  a  moderate  wind  prevailed, 
the  general  direction  being  W.  N.  W.  The  first  contact  was,  neglecting 
seconds,  at  11:41.  Tlie  weather  conditions  during  the  eclipse,  as  observed 
and  recorded  by  Mr.  Thompson  were  as  follows: 


Looal  M.  Time. 


Temperatare. 


Direction  of 
Wind. 


11:41 

12:00 

12:15 

12:30 

12:45 

12:59 

1:03 

1:06 

1:15 

1:30 

1:45 

2:00 

2:15 

2:21 


First  contact 

18?6  0. 

18.2 

17.1 

16.1 
Totality 
Totality 

15.0 

15.0 

15.5 

16.0 

16.5 

17.2 
Eclipse 


N.W. 

N.W. 
W.  by  8. 
No  wind. 

began. 

ends. 

8.W. 

W. 

W. 

W.N.W. 

W.N.W. 

W.  by  N. 

ends. 


Very  slight  wind. 
Very  slight  wind. 
Very  slight  wind. 
Wind  dying  away. 

No  wind. 
No  wind. 
Very  slight  wind. 


Wind  increasing. 
Brisk  wind; 
Brisk  winds. 


Considering  the  weather  conditions,  our  plates  are  very  satisfactory. 
The  shortest  exposure,  showing  the  prominences,  suffered  very  little. 
The  very  bright  group  on  the  eastern  edge  of  the  sun  is  particularly  well 
defined,  and  the  negatives  made  of  It  with  the  long-focus  camera  hold  a 
wealth  of  detail.  The  longer  short  exposures  with  the  long-focus  as  web 
as  the  short-focus  cameras  show  considerable  coronse  detail,  while  the 
longest  exposures  have  that  part  of  the  corona  uncovered  by  the  clouds 
much  overexposed,  while  the  clouds  made  it  Impossible  to  register  any 
extended  streamers.    All  the  plates  lack  the  deflnlteness  that  would  have 
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resulted  from  good  seeing.    The  longest  extension  of  the  corona  that  we 
obtained  was  about  three-fourths  the  sun's  diameter. 

The  exposures  of  one-half  second  with  the  60-foot  lens  showed  the 
prominences  overexposed,  while  the  exposure  of  two  seconds  was  too 
short  to  register  more  than  a  suggestion  of  the  inner  corona.  Tho  ex- 
posures given  in  the  50-inch  camera,  viz.,  24  seconds,  29  seconds,  184  sec- 
onds, and  25  seconds,  were  about  right,  and  the  results  obtained  with  this 


Manuel.  The  Carpenter.  fe 

lens  are  more  satisfactory  than  any  others  witli  the  short-focus  lenses. 
The  exposures  given  in  the  portrait  lens,  viz.,  2,  24,  29,  84,  and  16  sec- 
onds, were  too  long.  All  plates  exposed  except  the  fourth  in  the  portrait 
lens,  which  was  a  lantern  slide,  were  Seed  27.  and  all  were  heavily 
backed  to  prevent  halation.  Of  the  small  cameras  the  negatives  of  por- 
trait lens,  suffered  most,  because  the  part  of  the  corona  that  we  hoped 
they  might  contain  was  covered  by  the  clouds.  The  negatives  made  with 
the  fifty-inch  camera  are  particularly  good  and  hold  a  wealth  of  complex 
Retail.    An  examination  of  these  negatives  shows  that  the  coronal  struc- 
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ture  Is  more  complex  than  In  1900.  In  partlcnlar  that  the  polar  streamen 
Instead  of  being  radial,  are  bent  and  interlaced,  and  in  every  case  long 
coronal  streamers  are  above  the  prominences. 

The  plates  exposed  for  the  intra-mercurial  planets  are  heavily  fogged, 
as  one  would  expect  from  a  sky  covered  with  bright  clouds,  but  not  so 
badly  as  to  obscure  faint  star-images.  I  believe  that  a  plate  of  the  sen- 
sitiveness of  the  Seed's  27,  which  we  used,  can  be  exposed  three  minutes 


FifiT.  IV-    The  intra-Mercurial  Planet  Cameras. 

without  serious  fog  at  a  time  of  a  total  solar  eclipse.  Our  sky  was  so 
cloudy  that  it  is  unreasonable  to  expect  star-images  on  these  plates. 
We  examined  two  of  them  hurriedly  (the  ones  on  which  Regulus  should 
have  appeared),  but  found  no  star-images.  The  photograph  of  the  corona 
on  one  of  the  intra-mercurial  plates  showed  longer  extension  than  on  any 
other  plate  we  exposed — due  perhaps  to  the  shifting  of  the  clouds  during 
the  long  exposure. 

The  corona  impressed  me  as  being  brighter  than  in  1900.  The  effect 
on  the  clouds  of  the  light  from  the  eclipsed  sun  was  peculiarly  striking, 
and  from  a  spectator's  point  of  view  was  very  beautiful. 
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The  indescribable  deep  blue  of  the  great^cJoudSj^iWdered  with  what 
any  one  but  an  ecUpse  observer  would  call  a  silver  lining,  was  totally 
unlike  anything  I  have  ever  seen,  and  was  strikingly  beautiful. 

The  expedition  is  under  many  obligations.  The  Indiana  University, 
The  Indianapolis  News  and  the  Reader  Magazine  bore  the  expenses  of  the 
expedition.  While  the  authorities  of  the  university  and  the  managers  of 
the  News  gave  kindly  counsel  and  aid,  Professor  Gogshall,  conjointly  with 
the  writer,  worked  incessantly  for  the  success  of  the  undertaking  from  the 
beginning  to  the  end.  Messrs.  Slipher,  Crull  and  BuUeit  were  with  us 
three  weeks  before  the  eclipse  occurred  and  rendered  daily  and  indispens- 
able assistance;  while  the  entire  staff  of  observers  contributed  materially 
to  the  success  of  our  plans.  The  Spanish  government  admitted  our  in- 
struments free  of  duty,  the  alcalde  (mayor)  of  Almaz&n  rendered  timely 
and  efficient  aid  in  the  selection  of  the  site  for  our  camp,  and  in  the  pro- 
tection of  our  instruments.  BenJ.  H.  Ridgely,  American  Consul-Greneral 
at  Barcelona,  manifested  in  every  way  a  kindly  and  intelligent  interest 
in  the  work  of  the  expedition. 
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gorona  of  Aujfust  29,  ^905^  exposure  m  the  Klrkwood  5Q-lncU  camera,  ma^fniaed. 
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Irrblevvnt  Factors  ix  Bitangbntials  ok  Plane  Algebraic 

Curves. 


By  U.  S.  Hanna. 


Three  years  ago  I  presented  a  paper  to  the  mathematical  section  of  the 
Academj  dealing  with  the  proof  of  a  formula  used  hy  Mr.  Heal  in  an  ar- 
ticle puhlished  in  the  Annals  of  Mathematics,  vol.  VI,  page  64.  This 
formala  was  used  hy  Heal  in  freeing  a  hitangential  of  the  plane  quintic, 
which  he  had  developed  in  a  previous  paper  in  the  Annals,  vol.  V,  page  38, 
from  an  irrelevant  factor,  the  square  of  the  hessian  of  the  quintic.  Since 
then  I  have  continued  the  study  of  the  suhject  and  wish  to  present  an  in- 
teresting result  in  the  light  of  Heal's  work. 

Taking  the  general  equation  in  the  symholic  notation 

(ai  xi  -f  ajxj  -i-  as  x^)"  ^  ax"  ^  h,"  =  Cx"  "'  ••    =  o, (1) 

for  the  n-ic  and  deriving  the  first  polar,  with  respect  to  the  n-ic,  of  any 
point  y,  wo  have 

(ai  xi  -f  ai  X2  -f  aaxa)"-!  (ai  yi  -f  as  ya  -f  as  ys)  ~  a*"*  ay  =  o, (2) 

Any  point  on  the  line  through  the  points  x  and  y  may  he  represented 
hj  ?.  X  -\-  fi  jt  where  A  and  ft  have  a  fixed  ratio  for  any  particular  point.  If 
X  be  a  point  on  the  n-ic  and  y  be  a  point  on  the  tangent  to  the  n-ic  at  the 
point  X,  then  we  have  equations  (1)  and  (2)  satisfied  by  the  points  x  and 
y  respectively,  and  equation  (2),  as  an  equation  in  y,  represents  the  tan- 
gent to  the  n-ic  at  x.  If,  in  addition  to  these  conditions,  the  point 
Ax  -f-  //  y  lie  on  the  n-ic,  we  must  ha^e  from  (1) 

[*/x+/iy  ]  "  ~  (Aa,  +  //ay)»  =  o, 

from  which,  by  virtue  of  (I)  and  (2),  we  get 

"l^.-l)  a,n  .»,'>...-.+  »I'L=_inn-2)  ^^.,,3^,,  ,„-,^  +  ...  + 

naxay»-»  ?./i"^  -\-  ay"  //"«  =  o.  ...  (8) 
Equation  (3)  is  an  (n-2)-ic  in  /.  and  fi  which  gives  the  positions  of  the 
remaining  n-2  intersections  of  tlie  tangent  to  the  n-ic  at  x  with  the  n-ic 
itself.    In  order  that  this  tangent  bo  a  bitangent  tlie  discriminant  of  equa- 
tion (3)  must  vanish.    This  discriminant  is  a  function  of  x  and  y,  and  if  y 

(KA.  OF  SCfBKCI. 
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can  be  expressed  in  terms  of  x,  then  the  discriminant  becomes  a  bitan- 
gential  of  the  n-io.  It  lias  been  shown  by  Jacobi  and  Clebsch  that  thiB  is 
always  possible. 

We  shall  write  equation  (8)  as 

Ao  A«-«  +  (n  -  2)  Ai  A»  8  ^  4.  (n^^22Un-zll  a,  >-«  //«-[-..   + 

(n  —  2)  An  s  V  '  +  A„-j  a"-«  =  o,  . . .  (4) 

where  we  have 

.  n(n  — 1)       „,     ,.  n(n  —  1)      „,     , 

Ao  =     ^     2"    a,"  «  ay*.  Ai  =  —273—^  »»      »>  •  

^'-  (r4-l)(r-f  2)*^         *^  ^ ' 
If  equation  (4)  is  a  quadratic,  that  is,  if  the  n-ic  is  a  quartic,  the  dis* 
criminant  of  (4)  is 

—  ^  (Ao  Aj  —  Ai«)  =  O, 

and  after  y  is  expressed  in  terms  of  x  there  is  no  irrelevant  factor. 
If  the  n-ic  be  the  quintic,  the  discriminant  of  (4)  is 

-  1^  (G«  +  4  H')  =  O. 

where  we  put  H  =  Ao  Aj  — AJ  and  G  =  AJ  As  — 3  Ao  Ai  As  -|-  2  A},  and  the 
y  can  easily  be  expressed  in  terms  of  x  for  the  functions  G.  and  H,  but  the 
result  contains  the  square  of  the  hessian  of  the  quintio  as  an  irrelevant 
factor.    This  factor  can  be  discarded  without  difficulty  by  putting 

G«  -f-  4  H3  =  A3  I  (Ao  As  —  Ai  Aj)«  —  4  (Ao  Ai  —  AJ)  (Ai  A3  -  A|)  L 

and  then  expressing  y  in  terms  of  x  for  each  parenthesis  separately. 
If  the  n-ic  be  the  sextic,  the  discriminant  of  (4)  is 

256 
^(P-27J»)=0. 

where  I  =  Ao  A4  —  4  A  Ai,  Ajj  4-  SAJ  and  AJ  J  =  Ao  H  I  —  G«  —  4ff. 

Tliere  is  no  difficulty  in  expressing  y  in  terms  of  x  for  the  function  I, 
and  therefore,  by  multiplying  and  dividing  the  discriminant  by  AJ,  we 
can  immediately  write  a  bitangential  of  the  sextic  by  substituting  the  re- 
sults obtained  for  the  quartic  and  quintic  in 

-^|a5F-27  (AoHI  — G»  — 4H»)|  =0. 
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But  this  bitangential  of  the  sextic  contains  the  sixth  power  of  the 
^hessian  of  the  sextic  as  an  irrelevant  factor.    In  order  to  free  it  from  this 
factor,  we  pnt 

J  =  (Ao  As  —  AJ)  A4  —  (Ao  A«  —  Ai  At)  A«  +  (Ai  A«  —  AJ)  As, 
and  then  express  7  in  terms  of  x  for  the  function  J.  The  work  involved 
in  this  last  step  is  very  long  and  tedions.  These  results  can  be  naed  in 
developing  a  bitangential  of  the  septic,  bnt  two  additional  functions 
will  have  to  be  developed,  the  work  in  which  is  almost  beyond  the  range 
of  possibility. 
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On  thb  Weathering  of  the  Sdbcarboniferous  Limestones  of 
Southern  Indiana. 


By  E.  R.  Ouminqr. 


The  subcarboniferons  (Mississippian)  limestoDes  of  southern  Indiana 
comprise  three  formations  Itnown  in  the  ascending  order  as  the  Harrods- 
burg,  Salem  (Bedford)  and  Mitchell  limestones,  and  having  a  combined 
thickness  of  at  least  350  feet.  These  rocks  are  in  the  main  very  pure  car- 
bonate of  lime.  Some  shaly  layers  are  to  be  found  in  the  Harrodsburg 
and  Mitchell  limestones  which  may  contain  very  little  lime;  and  the 
Harrodsburg  is  rather  lower  in  the  per  cent,  of  lime  carbonate  than  the 
other  two  formations.  Analyses  of  the  Salem  limestone  show  from  97.9 
per  cent,  to  98.4  per  cent.  CaCJo,,  with  the  balance  consisting  of  magne- 
sium carbonate,  and  oxides  of  Iron  and  aluminum,  with  traces  of  silica 
and  other  substances.  Analyses  of  MitcheU  limestone  show  from  96.65 
per  cent.  CaCk),  to  99.04  per  cent.,  with  the  balance  consisting  of  mag- 
nesium carbonate,  iron,  aluminum,  and  silica  as  in  the  Salem  limestone. 
Satisfactory  analyses  of  the  HaiTodsburg  limestone  are  not  at  hand.  Of 
these  Umestones  the  Salem  is  the  most  constant  in  composition  and  is  on 
the  average  the  highest  in  per  cent,  of  CaCo,. 

In  texture  the  three  limestones  vary  widely.  The  Harrodsburg  is 
rather  thin  bedded,  coarse-grained,  fossiliferous,  in  some  cases  decidedly 
crystalline  in  structure,  and  contains  geodes  abundantly,  in  the  lower  por- 
tion especially,  and  bands  and  knots  of  chert.  There  are  layers  and 
lenses  of  shale.  The  Salem  limestone,  on  the  contrary,  is,  as  is  well 
known,  almost  without  bedding  planes.  It  is  a  massive,  oolitic  or  gran- 
ular-cry staUine,  close-grained  rock  frequently  cross-laminated  and  quite 
free  from  geodes  and  chert.  Its  fossils  are  usually  minute,  foraminifera 
and  smaU  ostracods  predominating.  The  MitcheU  limestone  is  in  the 
main  thin-bedded,  hard,  fine-grained,  sometimes  almost  Uthographlc,  with 
frequent  alternations  of  shaly  layers.  It  is  in  general  unfossiliferous. 
Bands  and  kfkots  of  chert  are  very  common,  but  geodes  are  infrequent. 

All  these  limestones  are  conspicuously  jointed.  The  Mitchell  shows 
the  cleanest  and  most  numerous  Joint  planes;  but  the  best  examples  of 
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deeply  opened  joints  are  to  be  found  in  the  Salem.  The  Joints  ran 
nearly  east  and  west  and  north  and  south.  In  other  words,  one  set  runs 
with  the  dip,  and  the  other  with  the  strike.  The  dip  Joints  are  the  most 
conspicuous. 

The  weathering  of  these  limestones  does  not  differ  in  essential  fea- 
tures from  that  of  limestones  in  general,  except  as  it  is  influenced  by 
local  conditions  of  temperature,  rainfall  and  drainage,  and  by  the  ex- 
ceptional purity  of  the  rocks.  It  is  to  be  expected  that  a  nearly  pure 
carbonate  of  lime,  in  a  region  of  rather  copious  rainfall  and  mild  climate 
would  weather  almost  entirely  by  solution  and  other  chemical  processes, 
rather  than  by  mechanical  processes.  The  limestones  in  question  exhibit 
the  effects  of  solution  on  such  an  extensive  scale  as  to  warrant  calling 
particular  attention  to  them;  and  it  is  for  this  reason  that  the  present 
paper  has  been  prepared.  To  this  end  attention  has  been  called  to  the 
composition,  texture  and  structure  of  these  rocks,  even  at  the  expense 
of  repeating  descriptions  already  many  times  recorded  in  the  literature 
of  Indiana  geology.  It  is  only  by  understanding  the  intrinsic  nature  of 
a  rock  that  we  can  correctly  appreciate  and  explain  its  metamorphism, 
whether  it  be  in  the  zone  of  weathering  or  in  the  deeper  zones. 

The  cliief  agent  of  weathering  in  the  present  case  is  meteoric  water 
charged  with  CO2  and  with  organic  acids  (humic  acids).  The  normal 
annual  rainfall  in  tlie  region  under  consideration  is  42  inches  (somewhat 
more  in  the  southern  counties),  rather  evenly  distributed  throughout  the 
year.  The  largest  average  precipitation  has  been  In  the  month  of  July, 
while  the  minimum  has  been  in  the  fall  months — September,  October, 
November.  The  mean  annual  temperature  is  52**  F.  The  topography  of 
the  limestone  region  excepting  its  eastern  and  western  borders  is  undu- 
lating, and  of  rather  mild  relief.  Rolling  uplands  in  which  the  larger 
streams  are  rather  deeply  intrenched  are  the  characteristic  features.  The 
conditions  are  therefore  such  as  to  admit  of  a  comparatively  copious 
entrance  of  water  into  the  rock  and  free  egress  at  lower  levels  into  the 
main  streams.  Such  conditions  favor  solution.  Solution  has  also  been 
favored  In  the  past  by  the  heavily  forested  condition  of  the  reg^ion  before 
its  settlement  by  the  white  race. 

The  water  which  finds  its  way  to  lower  levels  in  the  rock  than  can 
be  tapped  by  the  local  drainage  Is  frequently  returned  to  the  surface 
along  joint  planes  in  the  deep  valleys  on  the  western  border  of  the  region. 
A  notable  instance  of  this  Is  the  French  tick  Valley,  which  must  derive 
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its  mineral  waters,  now  rendered  famous  by  extensive  exploitation,  from 
the  uplands  of  the  Mitchell  limestone,  some  fifteen  or  twenty  miles  to 
the  eastward.  These  waters,  which  reach  the  deeper  zones  of  flow,  are 
always  strongly  impregnated  with  mineral  salts.  Much  of  the  mineral 
water  of  the  French  Lick  Valley  comes  from  a  depth  of  400  to  500  feet. 
Owing  to  the  depth  to  which  it  descends  and  distance  which  it  travels, 
the  water  has  been  brought  into  intimate  contact  through  a  consider- 
able Interval  of  time  with  these  eminently  soluble  limestones  and  its 
highly  mineralized  condition  is  an  evidence  of  the  vast  amount  of  ma- 
terial removed  from  them,  most  of  which,  however,  has  undoubtedly  been 
derived  from  a  comparatively  superficial  zone. 

The  most  conspicuous  effects  of  solution  are  those  produced  at  or 
near  the  surface  of  the  rock,  and  it  is  these  that  the  photographs  pre- 
sented herewith  illustrate.  In  quarry  openings  where  the  rock  has 
been  taken  down  along  a  joint  plane,  so  as  to  expose  the  wall  of  one 
of  these  avenues  of  ground-water,  the  effects  of  solution  are  shown  in 
greatest  perfection  of  detail.  The  dip  joints  are  often  gi'eatly  enlarged, 
their  walls  pitted  and  honeycombed,  and  traversed  by  arborescent  sys- 
tems of  small  openings  through  which  the  carbonated  waters  have  eaten 
their  way;  and  the  once  solid  rock  is  reduced  to  a  crumbling  earthy  sub- 
stance stained  and  rusted  with  iron.  Where  two  joints  (dip  and  strike) 
intersect,  the  enlargement  is  apt  to  be  greatest,  giving  origin  to  funnels, 
narrowing  gradually  downward,  and  showing  in  a  beautiful  way  the 
method  of  formation  of  sinkholes,  which  are  only  such  funnels  of  solu- 
tion grown  large. 

Where  the  surface  of  the  limestone  has  been  denuded  of  soil,  for 
quarrying  purposes,  it  is  found  to  be  corroded  to  a  remarkable  extent. 
Every  dip  joint  now  becomes  a  ragged  furrow,  and  between  joints  the 
rock  rises  in  hummocky  ridges,  the  hog-backs  of  quarrymen.  Points  and 
knobs  and  mushroom-like  projections  meet  the  eye  at  every  turn — be- 
wildering in  variety  and  impossible  to  describe.  The  hog-backs  frequently 
stand  as  high  as  a  man's  head,  and  their  fianks  are  scarred  and  scored  by 
the  all  pervasive  attack  of  the  dissolving  water. 

Except  where  the  activities  of  man  or  nature  have  removed  it,  a 
blanket  of  red  soil  overlies  and  hides  this  marvelous  complex  of  cor- 
roded rock.  The  red  soil  or  clay  is  the  minute  remnant  of  the  original 
rock,  left  after  the  lime  carbonate  has  been  carried  away  in  solution  by 
the  water.    It  is  the  insoluble  residue.    Sa  complete  has  been  the  removal 
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of  the  lime  that  this  residual  soil  requires  the  addition  of  lime  to  render 
it  fertile.  A  handful  of  soil  may  be  treated  with  acid  without  glTlng  ed 
appreciable  effervescence,  even  though  the  soil  be  taken  from  within  an 
inch  of  the  limestone.  Analysis  of  this  clay  reveals  about  67  per  cent  to 
80  per  cent,  silica,  8  per  cent,  to  14  per  cent,  aluminum,  6  per  cent,  or  7 
per  cent,  iron  oxide  (Fe^jO,),  and  very  small  i)ercent8  of  lime,  magnesia, 
soda  and  potash,  etc.  The  Iron  is  responsible  for  the  Intensely  red 
color  of  the  clay.  The  process  which  has  produced  this  soil  Is  the  solution 
of  the  limestone  witli  oxidation  of  the  iron  which  exists  in  minute  quan- 
tities in  the  original  rock  as  a  protoxide.  The  surface  of  the  limestone 
beneath  the  soil,  besides  being  rough  and  ragged  as  explained  above,  is 
usually  minutely  roughened,  though  sometimes  fairly  smooth,  especially 
in  the  Mitchell  limestone.  In  some  cases,  especially  in  the  Salem  lime- 
stone, the  rock  in  contact  with  the  overlying  soil  is  rotted  and  discolored 
beyond  recognition  and  shows  a  graded  passage  from  sound  unmodified 
rock  below  to  soil  above.  Where  layers  of  shaly  rock  occur,  as  in  tlie 
Mitcliell,  they  are  often  so  rotted  that  while  they  retain  much  of  their 
original  appearance  and  stratification,  they  may  be  removed  wltb  picli 
and  shovel  as  easily  as  any  clay.  Sometimes  a  layer  of  limestone  oTer- 
lying  a  layer  of  shale  is  left  as  an  isolated  chain  of  boulders  in  the  gen- 
eral mass  of  residual  soil.  The  deepest  accumulation  of  residual  soil 
seen  by  the  ^vrlter  is  in  tlie  cut  on  the  Illinois  Central  Railroad  In  the 
northwest  edge  of  Bloomington,  where  it  Is  30  feet  deep.  Usually 
it  is  not  more  than  five  or  six  feet  deep.  Over  the  Mitchell  and  Harrods- 
burg  limestones  the  soil  contains  chert,  and.  In  the  latter  rock,  geodes 
in  abundance,  l>€cause  of  the  relative  insolubility  of  these  substances. 
Where  blocks  of  Salem  limestone  are  exposed  at  the  surface  to  the 
rain  they  become  deeply  furrowed  by  the  solvent  action  of  the  rain- 
water running  over  their  flanks.  The  faces  of  old  ledges,  long  exposed  to 
the  weatlicr,  are  scarred  and  seamed  by  this  action  and  extensively 
honeycombed,  owing  to  the  unequal  solubility  of  the  rock.  In  these  holes 
and  pockets  on  the  rock  surface  small  plants  find  lodgment  and  by  the 
mechanical  action  of  their  roots  and  the  chemical  action  of  the  pro- 
ducts of  their  decay,  greatly  aid  the  process  of  disintegration. 

The  effects  thus  far  described  are  seen  to  best  advantage  Ui  the 
exposures  of  the  Salem  limestone.  The  Mitchell  shows  to  a  pre-eminent 
degree  the  deeper-seated  effects  of  solution  In  the  formation  of  caverns 
and  underground  streams.    Everywhere  the  surface  of  the  country  occn- 


Digitized  byLjOOQlC 


89 

pied  by  the  Mitchell  limestone  is  dotted  over  with  sinlvholes,  and  the  hill- 
sides along  the  larger  streams  abound  in  springs  and  entrances  of  caves. 
Some  of  the  caves,  such  as  Marengo  and  Wyandotte,  have  attained  wide 
fame.  The  Mitchell  is,  as  indicated  above,  conspicuously  jointed  but  fine 
grained.  The  groimdwater  is  compelled  tp  traverse  the  joints  rather  than 
the  pores  of  the  rock,  and  it  is  this,  in  the  winter's  opinion,  that  1ms  caused 
the  more  extensive  development  of  caves  in  the  Mitchell  than  in  the  Salem 
limestone,  since  the  two  must  l)e  about  equally  soluble.  It  is  the  con- 
centration of  solution  along  joints  and  bedding  planes  that  gives  rise  to 
caves.  The  Mitchell  has  both  an  elaborate  system  of  joints  and  numerous 
relatively  impervious  layers  to  serve  as  cave  floors.  Neither  of  these 
conditions  would  avail,  however,  without  the  third  condition,  adequate 
drainage,  which  has  been  supplied  by  the  Intrenching  of  the  main  streams 
as  explained  above.  ■ 


Digitized  by  VjOOQIC 


90 


No.  1.    Hunter  Quarry,  Bloominjrton.  Ind..  showinsr  fresh  quarry  face  to  ri^t  and 
weathered  joint  face  to  left.    Salem  limestone. 


No.  2.    Ohi  Quarry,  one  mile  west  of  Stinesville.  showing:  weathered  joint  face. 

Salem  limestone. 
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No.  8.    Honeycombintr  and  etchinir  out  of  cross-bedded  limestone.    Old  Quarry 
one  mile  west  of  Stinesville. 


No.  I.    Honeycombingr  of  Salem  limestone  and  lodgment  of  plants  in  solution 
boles.    Oliver  Quarry.  Clear  Creek. 
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No.  6.    Weathered  blocks  of  Salem  limestone  fallen  from  cliff  on  Clear  Creek.  Ind. 

Oliver  Quarry. 


1^9-  ^    Petail  of  a  portion  of  l^o.  5,  sljowinp  honeycombing. 
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No.  7.    Larire  cavities  formed  by  solution.    Salem  limestone,  Bisr  Creek,  near.*    — 

Stiuesville,  Ind. 


I^o,  8.    Larcre  cavity  formed  by  solution  and  frost  action.    Harrodsburg  limest^uei 
uear  Stincsville,  IntJ. 
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No.  9.    Old  Quarry  on  Bie:  Creek  west  of  Stinesville,  Ind..  showing  joints  enlarged 
by  solution.    Salem  limestone. 


No.  10.    Huuter  Quarry  near  Bloomington.  Ind.,  showinir  joints  enlarged  by 
solution.    Salum  limestone. 
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No.  12.    Joint  enlarired  by  solution  and  fliled  with  residual  soil,  near - 
West  Baden,  Ind.    Mitchell  limestone. 
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No.  13.    Cut  on  the  C,  I.  &  L.  R.  R.  in  northwest  edge  of  Bloomiiii^toD,  showini; 
jointinir  of  Mitchell  limestone. 


No.  14.    Exposure  of  Salem  limestone  on  Bis:  Creek  near  Stinesville.  ahowini: 

jointintr- 
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No.  15.    Sinkhole.    Whitehall  pike  west  of  Bloominirton.;lnd.,  in  the  Mitchell 

limeRtone. 


No.  16.    Entrance  to  Donaldson  Cave.  Mitchell.  Ind.,  in  Mitchell  limestone. 

7— A.  OF  SCIINOI. 
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No.  17.    Corroded  surface  of  Salem  limestone.    Quarry  near  Stinesville. 


No.  18.    Corroded  surface  of  Salem  limestone.    Oliver  Quarry,  Clear  Creek. 
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No.  19.    Corroded  surface  of  Salem  limestone.    Quarry  near  Sanders,  Ind. 


No  20.    Corroded  surface  of  Salem  limestone.    Quarry  near  Sanders.  Ind. 


Digitized  by  VjOOQIC 


100 


No.  21.    Pinnacles  f«»rmed  by  solution.    Top  of  Harrodsbunr  limestone  in  R.  R. 
cut  on  Clear  Creek. 


No.  22.    Block  vf  Salem  limestone  furrowed  by  rainwater 
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Action  of  Calcium  Chloride  Solltion  on  Glass. 


By  p.  N.  Evans. 


In  the  course  of  some  recent  experiments  on  boiler  corrosion  the 
author  had  occasion  to  place  various  dilute  solutions  in  contact  with  iron 
wire  in  glass  bottles  and  heat  them  in  an  autoclave  containing  water  up 
to  200  pounds  steam  pressure,  which  corresponds  to  about  200  degrees 
Centigrade.  The  heating  was  continued  for  peiiods  ranging  from  three 
to  seven  hours. 

The  solutions  were  all  about  fifteenth-equivalent-normal  in  strength, 
and  included  the  following  substances,  separately:  sodium  nitrate,  am- 
monium nitrate,  calcium  nitrate,  nitric  acid,  sodium  chloride,  calcium 
chloride,  magnesium  chloride.  In  each  case  250  cc.  of  the  solution  was 
heated  in  a  500-cubic-centimeter  bottle. 

In  most  cases  the  bottles  were  appreciably  attacked  by  the  solu- 
tions, so  that  the  glass  stoppers  could  not  be  removed  and  the  bottles 
were  noticeably  etched  inside,  sometimes  with  the  formation  of  scaly 
matter  on  the  bottles  and  in  the  enclosed  water. 

The  effect  was  very  much  the  most  pronounced  in  the  case  of  the 
calcium  chloride.  The  solution  was  heated  for  U  liours  in  a  Iwttle  of  clear 
glass  of  good  quality,  weighing  empty  about  275  g^rams.  On  opening  the 
autoclave  the  bottle  was  found  to  have  been  eaten  through  near  the  bot- 
tom and  the  rest  largely  covered  with  a  gelatinous  layer  which  hardened 
in  a  few  days  to  an  opaque  coating.  The  piece  of  iron  wire  in  the  solu- 
tion throughout  the  heating  hafl  gained  very  sliglitly  in  weight  and  In 
tensile  strength.  Also,  about  90  grams  of  loose  scaly  material  was  found, 
and  the  solution,  which  had  been  perfectly  neutral,  had  become  strongly 
alkaline.  Apparently  fully  half  of  the  glass  had  been  acted  upon,  so 
that  this  very  dilute  calcium  chloride  solution,  containing  less  than  1.5 
grams  of  calcium  chloride,  had  in  about  6  hours  chemically  attacked 
over  100  grams  of  glass. 

In  seeking  an  explanation  of  the  results,  the  various  constituents  of 
a  calcium  chloride  solution  may  be  considered.  These  include,  according 
to  generally  accepted  modern  theories,  water,  calcium  chloride  molecules, 
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perhaps  some  hydrated  calcium  chloride  molecules,  calcium  ions,  chlorine 
ions,  calcium  hydroxide  molecules,  hydrochloric  acid  molecules,  hydrogen 
ious,  hydroxyl  ions. 

Of  these  ingredients  water  can  hardly  be  the  active  agent,  or  equally 
marked  results  would  have  been  obtained  in  the  other  cases;  of  the 
other  chemical  sut>8tances  present,  all  but  calcium  chloride  moleculesr- 
anhydrous  and  hydrated — were  present  In  approximately  equal  quantltiea 
in  other  solutions  tested  without  corresponding  results.  The  action,  then, 
must  be  considered  catalytic,  on  account  of  the  quantities  Involved,  and 
induced  by  calcium  chloride  molecules,  anhydrous  or  hydrated,  and  is 
apparently  the  hydrolysis  of  the  silicates  of  the  glass,  with  the  forma- 
tion of  more  or  less  hydrated  silica  and  free  bases. 
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Dbtbrmination  of  Equivalent  Weights  of  Metals. 


James  H.  Ransom. 

Some  years  ago  I  presented  to  the  State  Science  Teachers'  Association 
a  description  of  an  apparatus  for  determining  the  equivalent  weights  of 
the  metals.  The  object  was  to  devise  an  apparatus  so  simple  and  inex- 
pensive that  it  might  be  used  In  every  high  school.  That  apparatus, 
which  consists  only  of  a  flask  and  stopper,  gives  fairly  accurate  results, 
and  where  more  complicated  apparatus  is  not  available  it  may  well  be 
used  instead  of  giving  up  the  determination  of  at  least  one  of  these  most 
important  chemical  constants. 

In  colleges,  however,  where  a  greater  variety  of  apparatus  is  avail- 
able, it  has  seemed  desirable  to  use  apparatus  which  necessitates  more 
care  in  its  adjustment.  It  is  desirable  because  the  student  becomes 
interested  in  working  with  complicated  pieces,  and  on  that  account  recalls 
more  vividly  the  thought  back  of  the  method.  Also  I  have  found  that 
with  the  apparatus  about  to  be  described  the  students  of  average  ability 
obtain  results  more  nearly  in  agreement  with  one  another  and  with  the 
theory. 

The  pieces  of  apparatus  needed  are  two  litre  flasks,  a  two-hole  rubber 
stopper,  separating  funnel,  test-tube,  pinch-cock,  glass  tubing  and  rubber 
connection.  The  accompanying  sketch  shows  the  apparatus  when  ready 
for  use. 

A  weighed  quantity  (.6  to  1.0  grm.)  of  pure  zinc  is  put  Into  a  test- 
tube  and  this  put  into  one  of  the  litre  flasks.  The  flask  is  filled  with 
water  which  has  been  slightly  warmed  to  expel  the  dissolved  air.  The 
stopper,  carrying  the  separating  funnel  with  the  tube  long  enough  to 
reach  to  the  bottom  of  the  test-tube,  and  also  carrying  a  tube  bent  to 
a  right  angle  and  reaching  nearly  to  the  bottom  of  the  flask,  is  ad- 
Justed  in  the  flask  so  that  the  tube  of  the  funnel  will  enter  the  test- 
tube  and  reach  nearly  to  the  zinc.  When  pressing  the  stopper  Into 
place  the  exit  tube  should  be  closed  with  the  pinch-cock  and  the  funnel 
stop-cock  opened  so  that  water  will  flll  the  tube  of  the  funnel  up  to  the 
stop-cock  or  above.     Now  by  allowing  water  to  flow  from  the  funnel 
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into  the  flask  the  exit  tube  may  also  be  filled  with  water.  When  this 
has  been  accomplished  the  apparatus  is  tested  for  leaks  by  closing  the 
Rtop-cock  and  opening  the  pinch-cock.  Should  there  l>e  a  leak,  water 
will  siphon  out.    No  water  should  remain  In  the  bulb  of  the  funnel. 

When  the  apparatus  is  tight  an  accurately  measured  volume  (15  to 
20  cc)  of  concentrated  hydrochloric  acid  (dilute  acid  can  be  used  with 
magnesium)  is  put  Into  the  separating  funnel;  the  exit  tube  is  put  into 
the  second  flask  which  has  previously  had  its  sides  dampened  with  water. 
About  one  half  of  the  acid  is  now  allowed  to  flow  into  the  tube  con- 
taining the  zinc.     A  rapid  evolution  of  hydrogen  occurs  which  drives 


water  over  into  the  second  flask.  When  the  action  slows  down  more 
acid  is  run  in,  care  being  taken  that  at  the  end  the  surface  of  the  add 
is  Just  at  the  stop-cock.  When  all  the  metal  has  dissolved  (It  may  take 
one-half  hour)  the  surfaces  of  the  liquids  in  the  two  flasks  are  brought 
to  a  level  by  raising  or  lowering  one  of  them,  and  while  level  the  pinch- 
cock  on  the  exit  tube  is  closed.  The  stopper  is  now  withdrawn  from 
the  generating  flask  and  the  temperature  of  the  water  in  It  is  taken. 
Also  the  reading  of  the  barometer  is  noted.  The  volume  of  ihe  water 
in  the  receiving  flask  is  carefully  measured  and  from  its  vohime  the 
volume  of  the  acid  used  is  deducted.  The  remainder  is  the  volume  of 
hydrogen  produced  during  the  action.  This  is  corrected  to  standard 
conditions,  and  from  the  corrected  volume  and  the  weight  of  zinc  used 
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the  weight  of  zinc  necessary  to  produce  11.2  litres  of  liydrogeu  is  cal- 
culated.    (11.2  litres  of  hydrogen  weigh  one  gram). 

The  accuracy  of  the  method  was  tested  by  Mr.  Kimerline,  a  soph- 
omore student  in  chemistry,  who  made  three  determinations  each  of 
three  metals.  The  average  of  the  closely  agreeing  results  is  as  follows: 
aluminum,  9.02  (theory  9.03);  magnesium,  12.08  (theory  12.18);  zinc,  32.55 
(theory  32.7).  In  a  class  of  70  freshmen  who  had  worked  in  the  lab- 
oratory only  18  hours,  and  using  horn-pan  balances,  the  average  of  37 
results  picked  at  random  was  31.9. 

Tlie  apparatus  apparently  gives  good  results  even  in  the  hands  of  in- 
experienced men. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


107 
Studies  in  Catalysis. 


Bt  Jakbs  H.  Ransom. 


Id  1902  there  was  presented  to  this  Academy  by  Mr.  E.  G.  Mahin, 
working  in  my  laboratory,  a  paper  dealing  with  the  action  of  heat  on 
mixtures  of  manganese  dioxide  and  potassium  chlorate.  In  this  paper 
it  was  shown  that  the  nature  of  the  reaction  as  well  as  the  temperature 
of  decomposition  depended  on  the  purity  of  the  oxide,  in  that  the  purer 
and  drier  the  material  the  higher  the  temperature  of  rapid  decomposition 
and  the  smaller  the  amount  of  chlorine  and  chlorine  oxides.  The  study  of 
this  action  has  been  continued  by  the  writer,  and  some  new  data  accumu- 
lated. 

Instead  of  using  the  purified  commercial  article,  manganese  dioxide 
was  prepared  in  the  laboratory  by  heating  chemically  pure  manganous 
nitrate  to  a  high  temperature  as  long  as  decomposition  occurred,  and 
then  washing  out  all  soluble  material.  After  this  treatment  the  residue 
was  dried  for  some  hours  at  a  high  temperature  in  vacuo.  It  was  tKfen 
preserved  in  glass-stoppered  bottles  in  a  desiccator.  Prepared  in  this 
way  the  oxide  is  not  hygroscopic. 

One  to  two  grams  of  potassium  chlorate,  free  from  chlorides,  was 
mixed  with  about  the  same  weight  of  the  manganese  dioxide  and  the 
mixture  heated  in  an  air-bath,  the  temperature  being  controlled  with  a 
gas  regulator.  With  the  purified  material  there  was  observed  little  or 
no  decomposition  at  170°  (is  Mahin  found),  and  only  at  245**  to  260** 
was  the  action  at  all  perceptible.  At  300°  to  310°  the  action  completed 
itself  in  a  few  minutes.  It  was  observed  that  while  little  oxygen  was 
evolved  below  245°  the  residue  gave  a  test  for  chlorides,  though  the 
tests  made  before  heating  gave  wholly  negative  results.  Some  of  the 
experiments  showed  less  loss  in  weight  during  heating  than  that  corre- 
sponding to  the  chloride  found  by  titration  against  standard  silver  nitrate. 
Occasionally,  however,  the  loss  was  even  greater  than  that  calculated 
so  that  It  was  felt  that  great  reliance  could  not  be  placed  in  the  difference 
in  weight,  especially  as  the  tubes  were  often  heated  continuously  for  some 
days.  The  evidence  of  decomposition  rests,  therefore,  on  the  formation 
of  chloride. 

After  these  facts  were  established  twenty  experiments  were  per- 
formed to  find  the  amount  of  chloride  produced  at  different   tempera- 
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tures;  and  to  determine,  if  possible,  the  lowest  temperature  at  which  any 
chloride  would  be  formed.  The  temperatures  varied  in  the  different 
experiments  between  90**  and  200'',  and  the  time  of  heating  from  one 
hour  to  21  days.  Chlorides  were  found  in  each  of  the  20  experim^ts. 
and  the  amount  varied  somewtmt  regularly  with  the  increase  of  temper- 
ature and  the  time  of  heating.  At  OO^-dS"",  the  lowest  temperature  used, 
the  amount  of  chloride  formed  in  14  days  was  .22  per  cent,  of  tliat  theo- 
retically possible. 

In  order  to  show  whether  the  pure  chlorate  would  decompose  at  all 
under  these  conditions  some  of  it  was  heated  in  the  same  manner  as 
that  described  above.  The  heating  was  continued  for  nine  days  at  106*- 
109°.    But  not  a  trace  of  a  chloride  was  produced. 

It  is  interesting  to  note  tliat  decomposition  begins  200°  below  that 
at  which  it  is  sufficiently  rapid  to  be  easily  observed.  But  tliis  is  in 
line  with  the  modern  idea  that  the  velocity  of  an  action  is  a  function 
of  the  temperature.  And  this  observation  lias  its  parallel  in  the  fact 
ttiat  200°  below  its  ignition  point  hydrogen  combines  with  oxygen  in 
quantities  sufficient  to  be  determined. 

It  has  been  found  also  that  mixtures  of  manganese  dioxide  and 
potassium  perchlorate  produce  oxygen  at  a  temperature  much  lower  than 
that  necessary  to  decompose  the  perchlorate  alone.  The  amount  of 
oxygen  is  quite  appreciable  at  310°,  but  does  not  become  rapid  at  360*— 
a  temperature  below  that  at  which  the  perchlorate  begins  to  eToWe 
oxygen. 

In  order  to  compare  the  action  of  other  catalytic  agents  at  low  tem- 
peratures mixtures  of  potassium  chlorate  and  platinum  black  were 
heated  at  two  temperatures;  one  sample  for  6  days  at  145°-150°,  the 
other  for  7  days  at  95° -100°.  Both  tubes  lost  in  weight  and  both  gave 
evidence  of  considerable  amounts  of  chloride  produced.  I  hope  soon  to 
get  results  at  higher  temperatures.  But  at  these  temperatures  manganese 
dioxide  and  platinum  black  are  almost  identical  in  their  effect  on  the 
decomposition  of  potassium  chlorate. 

In  the  near  future  the  study  of  the  action  of  other  oxides  at  low  tem- 
peratures will  be  undertaken  in  order  to  get  comparative  results. 

At  the  beginning  of  the  investigation  on  catalysis  it  was  believed 
that  many  of  the  actions  would  prove  to  be  of  a  purely  chemical  nature. 
At  the  present  time  there  Is  no  evidence  that  such  is  the  case;  but 
rather  that  we  are  dealing  with  cases  of  true  contact  action. 
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Effect  of  Radium  on  Elbctrolytic  Conductivity. 


By  Ryland  Ratliff. 


The  material  used  was  one-tenth  of  a  gram  of  "Curie*'  radium 
chloride  of  10,000  strength  placed  at  the  disposal  of  the  writer  through 
the  kindness  of  Dr.  Foley  and  the  other  Indiana  University  authorities. 

A  number  of  the  usual  experiments  were  first  performed  to  test  the 
quality  of  the  material.  These  included  photographing  the  fluorescent 
action  of  the  radium  upon  small  diamonds  and  Wilhemite.  In  these 
and  kindred  experiments  good  results  were  obtained. 

Two  attempts  were  made  to  obtain  a  photograph  of  the  spectrum  by 
means  of  the  Rowland  concave  and  Brashear  mounting.  In  the  first 
exposure  of  90  hours  the  radium  chloride  was  placed  directly  in  front  of 
the  slit  which  was  made  unusually  wide  (probably  too  wide).  A  second 
exposure  of  162  hours  was  made  by  placing  the  radium  slightly  to  one 
side  of  the  slit  and  the  fluorescing  Wilhemite  directly  in  front  of  it.  In 
this  trial  the  slit  was  made  narrower  but  was  considerably  wider  than  In 
ordinary  spectrum  work.  Neither  exposure  yielded  any  effect  other  than 
a  slight  fogging  of  the  plate.  The  remainder  of  the  work  was  devoted 
to  the  problem,  as  above  stated,  of  determining  the  eflTect  upon  elec- 
trolytic conductivity. 

The  apparatus  employed  is  represented  diagrammatically  in  Fig.  1. 

Glass  tubes  I  and  II  filled  with  the  electrolytic  solution  are  intro- 
duced into  the  two  arms  of  the  Wheatstone  bridge  BD  and  CD.  The 
copper  disks  dj  and  d,  are  placed  as  nearly  as  possible  the  same  distance 
apart  as  d,  and  d«.  Then  when  resistances  R  and  K^  are  made  the  same 
the  bridge  will  of  course  be  balanced  approximately.  R  and  R,  were 
usually  made  of  from  800  to  1,200  ohms  each.  With  the  bridge  balanced 
the  radium  is  placed  as  near  as  practicable  to  I  or  II  and  the  direction 
and  amount  of  deflection  in  each  case  is  noted. 

Theoretically  the  back  E.  M.  F.  should  be  the  same  In  each  tube, 
but  it  was  found  to  be  impossible  to  get  it  so  in  practice  for  any  con- 
siderable time.  Hence  the  greatest  difficulty  in  the  way  of  definite  posi- 
tive conclusive  results  is  due  to  the  drift  of  the  needle.  A  Rowland  D*Ar- 
sonval  galvanometer  with  a  sensitiveness  of  one  megohm  was  em- 
ployed in  the  major  part  of  the  work. 
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The  tubes  were  first  filled  witli  au  almost  saturated  solution  of  Cu 
S04.  On  working  for  two  days  with  this  electrolyte  trying  many  different 
adjustments  it  was  found  that  the  back  or  electrolytic  E.  M.  F.  was  so 
variable  that  no  reliable  results  could  be  secured.  The  only  thing  deter- 
mined positively  was  ihat  lengthening  the  distance  between  the  disks 
in  1  caused  a  deflection  E,  and  lengthening  that  in  II  produced  a  deflec- 
tion W. 

On  filling  the  tubes  with  pure  distilled  water  the  results  were  some- 
what more  definite.     With   the  disks  1^   cm.  apart   the   following  data 


Figure  /. 


Diraensions  of  essential  parts  of  apparatus  of  Pigrwre  1. 

(1)  Glass  tubes,  I  and  II. 

Lengrth  of  each,  10  cm. 

Internal  diameter  of  each.  17  ram. 

(2)  Copper  discs,  dl.  d2.  d3.  and  d4. 

Diameter  of  each.  IG  mm. 
Thickness  of  each,  1  mm. 
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won*  obtaiued:  (1)  On  closiug  circuit,  deflection  (W)  was  first  38,  then 
setiled  at  22,  on  standing  at  22  several  seconds,  radium  placed  nearest 
II  gave  deflection  (E)  to  344.    On  removal  deflection  was  W. 

Since  an  E  deflection  indicates  a  decrea.se  in  the  resistance  of  II 
tlie  flrst  results  secured  seemed  fairly  deflnite.  To  malce  sure  the  move- 
ments were  not  due  to  the  E.  M.  F.  of  the  electrolyte,  weights  were 
placed  on  the  keys  l)y  which  the  battery  and  galvanometer  circuits  were 
both  l;ept  closed  for  a  considerable  time  until  the  needle  had  ceased  to 
drift.  Four  additional  readings  were  taken,  the  Ave  sets  of  readings 
being  as  follows:  in  all  the  lists  of  readings  deflections  indicating  a 
decrease  of  resistance  by  the  presence  of  the  radium  are  marked  +. 
those  indicating  an  increase  are  marked  — : 

Table  I. 


Reading. 

1                             1 

i    Reading  on    ' 

1    addition  of    ' 

radium. 

:i4.5 

Deflection. 
-f-12.5 

1  Reading  on  ' 
1    removal  of    i 
1      radiam.       i 

Deflection. 

(1)22 

1                          1 

1        w 

+ 

(2)23 

42 

+  19 

,    41-7    1 

+3 

(3)41.4 

41.7 

+     .3 

41  66        1 

+  .05 

(4)  41.65 

41.65 

0 

1          41.65        i 

0 

(5)41.2 

41.7 

1 

-h     .5 

!          41.7          1 

0 

Two  drops  of  II, S  O4  were  added  to  the  water  with  which  the  tubes 
were  now  filled.  This  of  course  greatly  increased  the  conductivity.  It 
also  made  it  much  more  ditficult  to  balance  the  bridge.  In  securing  the 
data  given  in  tal)le  II  the  radium  was  placed  alternately  upon  the  two 
tubes,  N  and  S. 

Table  II. 


Reading  at 
beginning. 


33. 


Radium  on 

N 

Result. 

iRaditim  on 

S. 

Result. 

33.5 

0 

33.85 

4-  .35 

34.1 

—  .25 

34  5 

1-  .4 

:u.4 

+  .1 

34  5 

+  .1 
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The  results  only  of  the  readings  will  be  given  in  the  succeeding  lists. 
The  tubes  were  now  enclo3ed  In  pasteboard  boxes  to  prevent  effects 
due  to  light  and  heat.  Each  box  had  a  hole  just  large  enough  for  the 
Insertion  of  the  radium. 


Table 

m. 

ium 

added. 

Radinm  removed 

-\- 

.7 

0 

+ 

.10 

+  .16 

4- 

.10 

+  .13 

— 

.18 

-h2. 

— 

.05 

+  .06 

-h 

.6 

—  .1 

It  was  observed  that  with  a  given  adjustment  the  drift  of  the  needle 
was  often  tolerably  constant,  and,  for  a  considerable  period  in  the  same 
direction.  Sufficient  additional  resistance  was  now  introduced  at  R,  to 
cause  the  needle  to  drift  in  the  opposite  direction  so  that  the  influence 
of  the  radium  would  be  exerted  against  the  drift. 

Table  IV. 

Radium  added.  Radium  removed. 
—  .7  +  .9 

—1.8  +1.6 

+  -4  +2  6 

f8.  0 

-1-3.  —3. 

A  solution  of  AgNO,  was  next  used  as  the  electrolyte.  The  Ag  and 
Cu  made  a  battei-y  to  such  a  degree  that  no  consistent  results  could  be 
obtained.  A  considerable  amount  of  Ag  was  deposited  on  the  Cu  elec- 
trodes. Evidently  a  very  dilute  solution  would  be  more  likely  to  give 
results.  The  most  satisfactory  solution  used  was  made  by  diluting  3  cc 
of  the  Cu  SO^  solution  used  at  first  to  100  cc. 

In  Table  V  the  radium  was  placed  alternately  upon  N  and  S  and 
readings  talcen  every  two  minutes. 


Table  V. 

Radinm  on 

8. 

Radium  on  K. 

—  .6 

-  .8 

-f  I  8 

+2. 

—  .7 

—  .1 

-1  l.H 

—  .9 

—    6 

+  1.6 
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Table  VI. 

Radiom  on  S. 

Radiom  on  N 

+   .86 

—  .6 

-f-1.6 

—1,15 

+   .10 

-    75 

f  .56 

—  .25 

+   .4 

\-  .o      • 

+   .2 

—  .76 

+  .26 

—  .36 

+   .6 

—  .4 

+  .16 

—    05 

+   .6 

0 

+  .4 

—  .6 

+  .2 

—  .15 

+  .8 

0 

4    .6 

0 

+   .36 

—    2 

+  .10 

0 

+  .06 

+   .02 

+   .66 

+   .06 

■]■   .15 

+   .07 

+  .3 

—  .1 

•       +  .15 

—  .a 

+  .16 

0 

+  -4 

0 

+  .26 

0 

+  .07 

+   .22 

4-   .1 

.0 

-t-   .1 

0 

+   .1 

Several  of  the  lists,  especially  Table  VI,  show  the  effect  of  the  drift 
of  the  needle. 

A  number  of  efforts  were  made  to  overcome  this  difficulty,  none  of 
which  were  entirely  successful. 

One  entire  day  was  spent  trying  to  get  data  for  a  curve  which  would 
show  the  influence  of  this  ever  present  but  very  variable  factor.  In  the 
first  four  readings  of  Table  VII  the  drift  was  taken  every  live  or  six 
minutes  and  the  succeeding  rea(\iugs  were  with  the  radium,  readings 
every  minute. 

8— A.  OP  SCISNCK. 
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Table  VII. 

Time. 

Deflection.               Amount  of  deflection. 

6  min. 

40.26  to  40.8                           -f 

.17 

5  min. 

40.8 

to  41.3                           4- 

.5 

6  min. , 

41.3 

to41                               — 

.3 

5  min. 

41 

to  41.3                           -h 

.3 

Radium  on  S. 

Deflection. 

Result. 

Radium  on  N. 

Result 

r41.3    to  41.6 

-f  .3 

(41.9    to  41.9 

0 

1.  ^41.6    to  41.76 

-h  .16 

2.  ^41.9    to  42.1 

-  2 

1.41.76  to  41.9 

-f  .16 

42.1    to  42.1 

0 

r42  1    to  42.6 

-\-  A 

42.82  to  42.8 
4.  \  42.8    to  42.75 

+  .02 

3.  I  42.6    to  42.76 

+  .25 

H-.Oo 

142.76  to  42.82 

+  .07 

i42.76  to  42.68 

-f  .07 

42.68  to  42.29 

-f  .22 

f  43       to  43.1 

-  .1 

6.  -j  42.9    to  43 

+  .1 

6.  |43.1    to  43.3 

0 

.43       to  43 

0 

43.3    to  43.3 

0 

If  the  average  drift  was  really  no  greater  than  that  obtained  when 
special  effort  was  made  to  determine  its  amount  it  was  not  sufficient  to 
balance  the  considerable  excess  of  positive  readings. 

Summary:  Of  the  total  number  of  readings,  61  i)er  ceut  indicated 
positive  results,  20  per  cent,  were  negative,  and  13  per  cent,  were  zero, 
I.  e.,  gave  no  deflection.  Of  the  total  amount  of  the  deflections  (omiiting 
the  rather  questionably  large  ones  in  Table  I),  82  per  cent,  were  positlTf 
and  18  per  cent,  negative.  Including  those  of  Table  I,  90  per  cent,  were 
iwsitive. 
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A  Simple  Method  of  Measuring  Electrolytic  Resistance. 


By  R.  R.  Ramsey. 


In  measuring  the  resistance  of  electrolytes  the  back  e.  m.  f.  or 
polarization  of  the  cell  is  always  a  troublesome  source  of  en*or.  The 
potential  of  the  terminals  of  an  electrolytic  cell  is  never  the  same  unless 
the  temperature,  concentration,  and  purity  are  absolutely  the  same  at 
both  electrodes.  To  avoid  this  error  various  methods  have  been  used, 
such  as  the  alternating  current  and  telephone  method. 

While  working  with  electrolytic  cells  it  occurred  to  me  that  the 
ev^r-present  and  troublesome  e.  m.  f.  might  be  utilized  in  a  vei-y  simple 
manner  for  resistance  measurement.    This  method  consists  of  placing  the 

Figure  1. 

cejl  in  series  with  a  resistance  box  and  mirror  galvanometer  and  taicing 
readings  of  the  galvanometer  deflection  with  several  resistances  In  the 
box.  From  these  readings  the  cell  resistance  can  be  determined  by 
solving  for  Re  in  the  two  equations, 

^°^  —  R.  +  Rg  +  Re 
and 

^. _E 

.      ^  ""  R2  +  Rg  -h  Re 

Rg,  the  gHlvanometer  resistance  being  known.  A  preferable  method 
is  to  plot  box  resistance  as  a  basis  and  the  reciprocals  of  galvanometer 
deflection  as  ordlnates.  Tlie  intercept  on  the  X  axis  being  Re  +  Rg, 
from  which  Re  can  be  foimd. 

The  specific  resistance  can  be  found  from  the  resistance  and  the 
dimensions  of  the  cell  which  can  be  determined  by  filling  with  mercury 
or  water. 
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The  cell  was  made  as  in  Fig.  I,  the  electrodes  being  made  of  cad- 
mium amalgam.  By  placing  the  two  ends  in  water  baths  the  two  ends 
can  be  kept  at  a  constant  small  difference  of  temperature,  thus  keeping 
the  e.  m.  f.  constant.  The  following  data  and  curve  (Fig.  II)  are  for  a 
cell  filled  with  10  per  cent,  solution  of  cadmium  sulphate. 


Ijengtli  of  cell 99  cm. 

Cross  section 2T7  sq.  cm. 

1 

Box  Resistance.  Galv.  Def.  Def. 

0    ohms.  5.99  .166 

5000  4.68  .213 

9000  890  .256 

From  curve  Re  +  Rg  =  17470  ohms. 
Rg  =  226. 

a      o     •  4.                  17470  X  .277       .o  o    u 
Sp.  Resistance  p  = ^ =  48.8  ohms. 
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SoMB  Peculiarities  of  Electric  Sparks  Across  Short 
Spark  Gaps. 


Bt  R.  R.  Ramsey. 


Bloudlot,  in  his  work  on  N-rays,  used  a  very  feeble  spark  gap.  In 
our  attempts  to  repeat  Bloudlot's  work  Mr.  W.  P.  Haseman  and  I  found 
some  very  interesting  plienomena  wbicli  affected  the  sparking  distance 
and  consequently  the  intensity  of  the  spark.  The  fact  that  we  were  not 
able  to  repeat  BIoudlot*8  experiments  has  led  me  to  make  some  further 
investigation. 

T.  J.  Bowlker  (Pliil.  Mag.,  8.  p.  487,  1904),  has  worked  with  long 
spark-gaps,  1  cm.  to  10  cm.  in  length,  and  has  obtained  some  very  curious 
results. 

The  work  here  described  was  with  a  spark  gap  between  platinum 
wires  .45  mm.  in  diameter  and  never  more  than  i  mm.  apart. 

The  spark-gap  was  provided  with  a  micrometer  so  as  to  make  length 
anything  desirable.  The  gap  was  connected  to  the  secondary  coil  of  a 
1-inch  induction  coil.  The  current  in  the  primary  coil  was  cut  down  by 
means  of  resistance  until  the  sparking  distance  was  very  small.  The 
gap  was  opened  to  the  point  where  the  sparking  just  ceased  and  the 
efTects  of  various  objects  were  tried.  When  one's  hand  or  finger  was 
brought  within  1  cm.  of  the  gap  the  sparks  appeared.  This  was  attrib- 
uted to  heat.  A  lighted  match  had  the  same  effect  as  did  one's  breath 
or  a  current  of  hot  air.  A  rod  of  glass  or  of  brass  which  had  been  in 
the  same  room  caused  the  effect.  Any  object  brought  near  the  gap 
caused  an  increase  of  the  number  of  sparks. 

A  No.  20  copper  wire  15  cm.  long  caused  an  increase  when  brought 
near  the  gap  or  when  it  was  allowed  to  touch  one  of  the  electrodes  a 
short  distance  from  the  gap.  The  effect  was  more  noticeable  when  the 
wire  was  in  contact  with  the  negative  terminal.  Touching  the  electrode 
five  centimeters  from  the  wire  had  no  effect  The  effect  was  more  marked 
when  the  wire  wn8  at  right  angles  to  the  gap  than  when  placed  parallel 
to  the  gap. 
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Gas  Burners  and  Standards  of  Candle-Power. 


By  R.  R.  Ramsey  and  Hiromitsu  Oi. 


It  seems  to  be  taken  by  oommou  consent  that  16-caudle-power  gas 
means  that  the  candle-power  of  the  lamp  burning  the  particular  gas 
should  be  16  candle-power  when  the  rate  of  consumption  is  5  cubic  feet 
per  hour  at  1-inch  water  pressure.  The  kind  of  burner  used  is  more  or 
less  an  open  question.  The  fishtail  burner  is  specified  by  some  of  the 
older  authorities.  The  common  practice  of  gas  companies  seems  to  be 
to  use  an  Argand  or  circular  burner  with  a  chimney.  The  question 
•*What  is  the  candle-power  of  the  gas?"  is  one  of  considerable  moment  at 
the  present  time.  Dr.  Foley,  of  the  Department  of  Physics,  Indiana 
Fniversity,  has  been  employed  by  the  city  of  Bloomington  during  the  last 
two  years  to  make  monthly  rejwrts  of  the  gas  supplied  to  the  city.  As 
a  result  of  these  measurements  suit  has  been  brought  to  annul  the  fran- 
chise of  the  gas  company.  Indianapolis  has  its  gas  troubles.  Almost 
eveiy  city  seems  to  have  more  or  less  trouble  with  gas.  The  fact  that 
the  burner  used  on  the  Bloomington  gas  company  photometer  gave  higher 
values  than  a  standard  fishtail  burner  and  that  commercial  Argand 
burners  gave  results  consistent  with  the  fishtail  burner,  suggested  the 
experiments  which  were  carried  out  by  Mr.  Oi.  The  work  consisted  in 
changing  the  air  supply  and  the  number  of  openings  in  the  commercial 
Argand  gas  burners  and  comparing  the  candle-power  to  the  candle-power 
given  by  the  standard  fishtail.  The  Argand  burner  used  had  36  openings 
in  a  circle  of  2.2  cm.  diameter  and  used  a  chimney  5  cm.  In  diameter. 
The  one  used  by  the  gas  company  had  24  holes  in  a  circle  §  the  diameter 
of  the  commercial  burner,  and  used  a  chimney  J  the  diameter  of 
the  commercial  chimney.  The  air  supply  In  the  burner  was  largely 
through  the  center,  while  the  commercial  was  supplied  about  equally 
inside  and  outside  the  cylindrical  flame.  The  supply  of  gas  was  regu- 
lated by  regulating  the  pressure  of  the  gas  by  an  automatic  regulator. 
The  results  will  be  given  by  means  of  curves  where  candle-power  is 
plotted  against  the  consumiition  in  cubic  feet.  Since  the  quality  of  the 
gas  was  variable  a  curve  for  the  standard  fishtail  was  taken  for  each  set 
of  observations.  Fig.  I  gives  the  curves  for  three  buraers  with  the  actual 
values  shown  by  points.    The  points  in  triangles  |v^  are  for  the  standard 
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tishtail  lip.    Points  in  squares  CZD  are  for  a  slotted  lava  tip  or  bat-wing 
burner.    Points  in  circle  0  are  for  Argand  burner  No.  1. 

In  Fig.  II  are  the  mean  values  reduced  to  a  standard   basis,  namely. 
13.6  cubic  feet  gas,  the  mean  values  of  the  gas  throughout  the  experi- 


iiienls  as  shown  i)y  the  standard  hshtall  burner.  Burner  No.  I  was  a 
commercial  burner,  with  the  air  supply  almost  ail  cut  off  from  the  out- 
side of  the  cylindrical  flame.  Burner  No.  II  was  a  commercial,  with  the 
lioles  closed  with  copper  plugs,  or  18  holes^j^J^en.    Burner  No.  Ill  had  <Mie- 
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third  the  holes  closed,  or  24  holes  open.  Burner  No.  IV  *,ctu  24  holes  and 
almost  all  the  outside  air  cut  off.  No.  V  was  a  combination  of  Nos.  I 
and  III.  From  the  curve  we  see  that  with  13.6  candle-power  gas  (stand- 
ard tip)  No.  II  gives  14.2  candle-power,  No.  Ill  gives  15.6,  No.  I  gives 
16  candle-power,  and  No.  IV  gives  16.4  candle-power. 


If  by  simply  manipulating  the  burner  13.6  candle-power  gas  can  be 
raised  to  16.4  candle-power,  or  20  per  cent,  it  is  high  time  that  c>ome 
definite  and  authoritative  action  is  taken  to  define  the  standards  for  gas 
measurement. 
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Prbliminary  Notes  on  an  Almost  Extinct  Native  Disease. 
Trembles  or  Milk-Sickness. 


By  Robert  Hessler. 


(Abstract.) 

The  paper  gave  a  detailed  account  of  a  five-year  search  for  the  cause 
of  the  above  named  affection — known  as  **trembles"  in  animals,  or  as 
"milk-sickness*'  when  transmitted  to  man  by  the  milk  of  an  affected 
animal  or  on  eating  the  flesh. 

The  disease  was  formerly  common  and  severe,  but  today  cases  are 
seldom  seen.  Five  years  ago  a  number  of  cattle  were  affected  and  died, 
a  farmer's  family  also  suffered  after  using  the  milk  of  a  cow  whose  calf 
died  of  the  trembles;  the  family  recovered. 

In  the  fall  of  1905  two  horses  grazing  in  an  infected  area  became 
sick;  one  died,  the  other  recovered  under  active  medicinal  treatment. 
From  the  blood  of  the  latter  pure  cultures  of  a  fungus  were  obtained. 
(Cultures  in  tubes  were  exhibited.) 

On  the  first  examination,  October  10,  lfK)5,  the  blood  contained  spore- 
like  bodies  in  abundance  and  small  yeast-like  bodies  enclosed  in  poly- 
nuclear  leucocytes;  the  former  rapidly  decreased  and  disappeared  in  a 
few  days,  while  the  yeast-like  bodies  Increased  and  later  on  diminished 
and  disappeared  by  the  time  the  horse  recovered  (November  19). 

Drawings  of  the  organisms  in  the  blood  and  of  cultures  in  hanging 
drops  were  shown.  The  pathogeny  is  now  being  worked  out;  the  occurrence 
of  the  fungus  in  nature  (In  certain  wet  shaded  ravines)  will  be  Investi- 
gated in  the  future. 
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XOTES   ON   THE   INTERNATIONAL   BOTANICAL   CONGRESS   OF   1905. 


By  J.  O.  Arthur. 


InteruatloDal  botanical  cougresses  have  been  held  at  different  times 
during  the  last  half  century.  They  have  originated  under  various 
auspices,  and  for  various  purposes,  but  until  the  one  held  in  Vienna 
during  the  last  summer  none  had  had  direct  connection  with  a  preceding 
congress.  Heretofore  at  each  such  gathering  papers  have  been  read, 
suggestions  made,  and  resolutions  passed,  but  no  mandatory  power  was 
exercised.  For  want  of  a  stable  and  self-perpetuating  organization  based 
upon  a  system  of  representation  having  the  approval  of  botanists  in. 
general,  it  has  been  impossible  to  make  rules  for  guidance  in  any  line  of 
botanical  activity  which  any  large  number  of  botanists  would  accept  as 
authoritative. 

At  the  congress  held  in  Paris  in  1900  steps  were  taken  to  make  the 
organization  a  peimanent  one,  the  proper  officers  and  committees  were  ap- 
pointed, and  the  adjournment  was  taken  to  meet  again  in  Vienna  in 
1905.  There  are  many  ways  in  which  a  properly  constituted  body  speak- 
ing with  authority  could  be  of  inestimable  sei-vice  in  directing  the  activity 
of  the  botanical  world.  But  in  one  matter  there  has  been  for  a  long 
time  a  practically  unanimous  opinion.  It  Is  believed  that  only  by  means 
of  such  an  organization  can  order  be  brought  out  of  the  present  state  of 
confusion,  annoyance,  and  endless  discord  that  exists  In  regard  to  the 
"hispid  question"  of  nomenclature.  For  a  long  time  modern  botanical 
nomenclature  was  guided  by  the  dictum  of  the  De  Candolles,  repre- 
senting the  French  people,  and  the  Hookers,  and  In  America  Asa  Gray, 
representing  the  English  people.  But  as  knowledge  and  the  numbers  of 
workers  increased  the  subject  became  too  great  to  be  dominated  by 
Individuals,  and  control  passed  to  the  great  centers  of  activity,  Berlin 
for  the  Germans,  Kew  for  the  English,  Geneva  for  the  French,  and 
what  has  been  denominated  the  Neo-Amerlcan  school,  with  Its  center  In 
New  York,  for  most  Americans;  although  a  few  strong  individual  workers 
still  are  able  to  be  heard  In  (^position  to  all  of  these.  The  convenience 
of  a  uniform  set  of  names  for  plants,  and  the  Inconvenience  of  repeated 
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changes  and  lack  of  recognized  authority,  are  too  great  to  let  this  con- 
fused state  of  affairs  continue  indefinitely.  The  hackneyed  th^ne  of 
nomenclature  was  therefore  a  prominent  incentive  tor  the  establishment 
of  an  international  society,  and  in  the  arrangement  of  its  first  delil)erate 
program  received  large  attention. 

The  meeting  at  Vienna  began  on  Sunday,  June  11.  1905,  with  the 
opening  exercises  of  the  exhibition  held  in  connection  with  the  congress. 
This  was  a  large  exhibition  and  very  attractive  and  interesting,  both  to 
botanists  and  the  general  public.  It  contained  extensive  displays  of 
apparatus,  books,  charts,  colored  plates,  special  herbarium  sets,  dried  and 
living  fungi  and  algae,  pure  cultures  of  various  kinds  illustrating  par- 
ticular kinds  of  investigations,  historical  matter,  such  as  manuscripts, 
portraits  and  the  working  outfit  of  early  botanists,  and  numerous  other 
classes  of  objects,  too  many  to  be  even  enumerated.  E2ach  morning  of 
the  following  week  a  demonstration  in  some  line  of  work  made  a  valuable 
feature  in  itself.  Probably  no  single  botanical  display  has  ever  equalled 
this  one  in  the  variety  and  value  of  its  objects  or  in  sustained  interest 

The  formal  opening  of  the  congress  took  place  on  Monday  morning  In 
the  great  hall  of  the  university  with  much  ceremony  and  pomp.  In  the 
afternoon  the  nomenclature  section  of  the  congress  was  organized  in  the 
lecture  room  at  the  botanical  garden.  Every  morning  and  afternoon 
during  the  remainder  of  the  week  the  congress  listened  to  scientific  papers 
by  eminent  scholars  of  Europe  and  America,  and  every  afternoon  for  five 
days  the  nomenclature  section  met  promptly  and  worked  late  in  a  most 
methodical,  businesslike  manner,  trying  to  solve  some  of  its  problems. 

The  social  events  of  the  w6ek  were  a  notable  part  of  the  congress. 
They  opened  with  a  reception  on  Sunday  evening;  and  every  evening 
following  had  receptions,  parties  at  the  opera  or  in  the  park  or  at  the 
Rathskeller  in  bewildering  profusion.  Many  short  excursions  to  places 
of  scientific  interest  were  also  arranged  for  the  latter  part  of  some  of 
the  afternoons.  The  visiting  ladies,  presumably  not  deeply  engrossed 
by  the  scientific  side  of  the  congress,  were  taken  out  for  drives  and  to 
visit  art  galleries,  etc.,  in  the  forenoon,  attended  teas  and  listened  to 
music  in  the  afternoon,  and  Joined  the  men  in  the  evening.  Among  the 
social  features  must  be  classed  the  long  excursions  arranged  by  the 
congress,  a  number  preceding,  and  others  following  the  week  of  the 
fiesaions,  each  occupying  from  a  few  days  to  a  month  or  more. 
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All  the  events  and  exercises  of  the  congress,  unless  we  except  the 
nomenclatnre  section,  bore  d  close  resemblance  to  the  large  gatherings 
of  scientific  bodies  which  are  now  common  on  both  sides  of  the  Atlantic. 
The  deliberatioi>s  over  nomenclature  partook  much  more  of  the  nature  of 
a  business  organization.  Each  participant  was  the  accredited  representa- 
tive of  one  or  ;nore  botanical  establishments  or  societies,  or  was  a  govern- 
ment representative,  and  was  entitled  to  a  corresponding  number  of 
votes.  Each  participant  Imd  before  him  a  quarto  pamphlet  of  one  hun- 
dred and  sixty  pages,  printed  in  four  columns.  This  had  been  prepared 
by  a  commission  appointed  at  the  Paiis  congress  of  1900.  In  one 
column  were  the  rules  of  nomenclature  adopted  at  the  Paris  congress  of 
18G7,  which  have  been  the  only  general  rules  for  guidance  in  tlie  naming 
of  plants  botanists  have  so  far  had,  which  by  the  growth  of  the  science 
greatly  needed  revision,  if  indeed  they  did  not  require  complete  re- 
writing. In  another  colunm  were  the  modifications  or  additions  suggested 
by  various  societies  and  individuals  since  the  api)ointment  of  the  com- 
mission. The  third  column  contained  various  comments,  and  the  fourth 
column  embodied  the  recommendations  of  the  commission.  This  guiding 
document  was  wholly  In  French,  and  the  oflicial  language  of  the  congress 
was  also  French.  On  each  side  of  the  presiding  officer  sat  a  vice-presi- 
dent, one  repeating  motions  and  remarks  in  English,  and  the  other  in 
German,  whenever  deemed  necessary,  that  all  might  fully  understand 
the  proceedings  and  vote  effectively.  No  language  was  barred  in  dis- 
cussion, but  practically  only  French,  German  and  English  were  heard, 
and  these  in  nearly  equal  proportion. 

Great  earnestness  was  manifested:  this  with  the  lively  debate,  rapid 
passage  of  motions,  and  the  strain  of  listening  to  three  intermixed 
languages  made  it  a  memorable  occasion  to  the  hundred  or  more  par- 
ticipants. But  the  interest  was  deeper  than  the  surface  or  the  day.  The 
most  influential  workers  In  systematic  botany,  with  the  exception  of 
Englishmen,  who  stand  strangely  aloof  from  participation  in  any  organ- 
ized efforts,  were  lending  their  best  endeavors  to  effect  a  substantial  ad- 
vance in  nomenclatorial  practice.  From  the  American  standpoint  the 
results  were  not  all  that  were  hoped  for,  action  being  particularly  con- 
servative. But  there  has  been  a  distinct  advance,  and  of  such  a  nature 
that  the  evolution  of  a  substantial  system  is  confidently  assured  through 
the  future  activity  of  the  society. 
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The  first  action  of  tlie  organized  liody  was  to  exclude  cryptogams, 
mosses  and  liverworts  from  present  consideration  and  place  these 
groups  in  the  hands  of  a  special  committee  for  a  future  report.  A  com- 
mittee was  also  appointed  to  consider  the  nomenclature  of  fossil  plants. 
In  the  main  the  rules  of  1807  were  approved,  and  the  working  of  the 
law  of  priority  strengthened.  What  to  Americans  seem  like  undue  con- 
cessions to  the  old  order  of  things  were  the  decisions  to  exempt  from 
the  rule  some  400  generic  names  now  in  use,  and  to  disqualify  si>ecific 
names  which  duplicate  the  generic  name,  as  Linaria  Linaria,  etc.  It 
was  voted  by  a  moderate  majority  that  beginning  with  1D08  descriptions 
must  be  in  Latin  to  constitute  publication,  except  in  works  whose  publi- 
cation was  begun  before  that  date  and  not  fully  completed.  It  is  believed 
by  American  botanists  that  the  greatest  shortcoming  of  the  congress  was 
the  failure  to  recognize  the  value  of  generic  types,  which  constitute  an 
advance  in  systematic  methods  that  is  certain  to  find  favor  as  soon 
as  well  understood. 

The  proceedings  of  the  congress  will  appear  in  due  course  of  time  in 
two  printed  volumes,  the  first  containing  the  decisions  regarding  nomen- 
clature, and  the  second  the  scientific  papers  read. 

If  one  were  to  name  the  most  important  achievement  of  this  con- 
gross,  it  would  undoubtedly  be  the  promotion  of  fraternity  among  active 
botanists  In  such  a  manner  as  to  lead  to  effective  organization.  Over 
000  members  of  the  congress  were  registered,  of  which  fully  two-thirds 
may  be  denominated  professional  botanists,  and  half  of  these  were  men 
whose  names  are  known  to  everyone  familiar  with  current  botanical 
literature.  It  was  a  more  truly  representative  gathering  than  ever  before 
discussed  botanical  problems  of  world-wide  interest.  Those  in  attendance 
considered  the  meeting  highly  successful,  and  this  spirit  of  good-will 
toward  the  movement  for  a  permanent  authoritative  organization  is  one 
of  the  bright  auguries  lor  the  advancement  of  botanical  science  in  many 
ways.  The  next  meeting  of  the  congi*ess  will  be  at  Brussels  in  1910,  and 
the  meeting  following  that  may  confidently  be  expected  to  be  held  in 
America. 
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Methods  Employed  in  Uredineal  Culture  Work. 


By  Frank  D.  Kern. 

Tlie  (irst  researches  which  proved  a  positive  relationship  between 
the  different  fruit-forms  of  the  Urcdinales  not  only  played  an  important 
role  in  the  classification  of  these  fungi,  but  invested  a  further  study 
with  much  interest.  A  flowering  plant  which  would  produce  even  two 
separate  and  distinct  sorts  of  fruit  would  indeed  be  a  curiosity,  and  yet 
these  parasites  exhibit  from  one  to  four  l^inds  of  fruiting  bodies,  and  many 
of  them,  seemingly  to  vaiy  their  existence,  possess  the  power  of  living 
upon  two  entirely  unlike  hosts.  Further  attempts  at  classification,  as 
well  as  all  economic  efforts  to  control  the  pests  have  demonstrated  a 
necessity  for  a  more  intimate  linowledge  of  the  life-history  of  these 
parasitic  plants.  The  connection  between  the  different  stages  in  a  life 
cycle  Is  best  shown  by  means  of  cultures,  and  the  scientific  importance 
of  these  inoculation  experiments  can  not  be  overestimated. 

Among  the  immediate  advantages  to  be  gained  is  the  connecting  of 
unattached  aecia  with  their  later  stages,  and  to  ascertain  the  range  of 
hosts.  Some  rusts  are  doubtless  restricted  to  single  species  of  hosts, 
both  for  their  aeclal  and  telial  forms,  but  since  cultures  have  shown 
that  some  heteroecious  species  may  have  their  aeclal  hosts  belonging  even 
to  different  families  of  plants.  It  is  evident  that  exact  relationships  can 
be  established  only  by  morphological  characters  and  field  observations, 
affirmed  by  artificial  cultures.  In  the  autocclous  species  It  is  sometimes 
Impossible  to  tell  how  many  spore  forms  there  may  lie.  Such  a  specimen 
can  not  be  placed  In  its  proper  species  on  account  of  the  close  resem- 
l)lance  of  some  isolated  spore  forms.  Cultures  offer  a  ready  solution 
to  this  problem. 

Although  the  various  processes  in  the  cultivation  of  the  rusts  are 
comparatively  simple,  so  little  has  ever  been  said  regarding  the  apparatus 
and  methods  employed  that  a  more  detailed  account  does  not  seem  out 
of  place. 

The  spring  months  are  the  period  when  most  of  the  work  must  be 
done,  as  this  is  the  normal  germinating  period  for  the  resting  spores,  and 
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is  also  the  active  mowing  season  for  the  host  plants.  Any  sort  of  spores 
can  be  employed  for  the  experiments  and  the  methods  vary  accordingly. 
A.  smaller  portion  of  the  work,  with  uredinlospores  and  teliospores  which 
germinate  at  once,  may  be  carried  on  through  the  summer  months  and 
early  autumn. 

The  best  success  has  been  attained  through  the  sowing  of  teliospores 
which  give  rise  to  pycnla  and  aecia  in  turn.  All  grass  and  sedge  rusts 
furnish  telial  material,  and  since  they  are,  with  a  single  exception,  known 
to  be  heteroecious,  any  collection  affords  culture  material.  Teliospores 
are  usually  resting  spores  and  normally  retain  their  viability  through  the 
winter.  Collections  made  in  the  fall  and  kept  in  a  warm,  dry  room 
during  the  winter  usually  fail  to  germinate.  The  freezing  temperature  of 
the  outdoor  atmosphere  does  not  seem  to  be  detrimental,  and  some  plan 
to  prevent  the  specimens  from  thoroughly  drjnng  is  a  necessity.  Cloth 
packets  are  to  be  preferred  to  paper,  as  they  do  not  take  up  moisture  so 
rapidly  and  allow  a  better  circulation  of  air.  These  packets  may  be 
hung  out  of  doors,  or  an  unhealed  shed  without  a  floor  seems  to  furnish 
good  conditions.  The  material  put  up  in  this  manner  may  be  sprayed 
occasionally  In  the  fall  and  winter,  but  an  effort  must  be  made  to  keep 
them  in  a  uniform  condition.  Collections  made  in  the  early  spring  after 
they  have  wintered  over  in  the  field  usually  show  vigorous  germination. 
Late  spring  collections  arc  of  less  value,  as  the  most  vigorous  are  liable 
tb  have  grown  in  the  field.  Spores  collected  as  early  as  July  and  August 
have  been  brought  to  germination  and  have  been  sown  with  success, 
but  October  and  November  collections  survive  through  the  winter  better. 
In  the  spring  the  packets  are  brought  into  a  warm  room  some  little  time 
before  conditions  outside  are  favorable  for  growth,  and  after  a  few  days 
of  warmth  and  moisture  some  of  the  spores  will  show  signs  of  growth. 
Tlie  packets  may  be  sprayed  and  thrown  together  In  heaps,  but  they  must 
he  spread  out  and  aired  and  caution  taken  to  prevent  molds  from 
starting.  The  material  In  germinating  condition  is  carefully  separated 
from  that  not  yet  ready  to  germinate. 

If  negative  results  are  to  be  given  any  weight  the  spores  must  he 
tested  just  before  a  sowing  is  made  to  ascertain  if  they  are  in  ger- 
minating condition.  Teliospores  of  Pucciniaceous  species  are  tested  bj 
means  of  a  hanging  drop  culture.  In  a  space  of  twenty-four  hours  viable 
spores  push  out  germinating  tubes  which  are  readily  made  out  with  the 
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microscope  nnder  the  ordinary  liigh  power.  Melampsoraceous  species 
are  best  tested  in  a  moist  chamber,  such  as  a  Petri  dish,  without  being 
removed  from  the  host  Growth  can  be  detected  by  the  unaided  eye,  or 
with  a  hand  lens,  by  means  of  the  light  yellow  sporldia  which  cover  the 
sori,  making  them  appear  pulverulent  instead  of  waxy.  Teliospores  of  such 
species  as  the  Ooleosporiumfi  germinate  as  soon  as  mature,  which  is  in 
the  fall  of  the  year.  They  are  sown  wl^n  ftesh  and  if  suspended  over  a 
slide  in  a  moist  chamber,  the  sporldia  drop  upon  it,  and  their  germination 
can  in  turn  be  observed  with  the  aid  of  the  microscope. 

For  indoor  experiments,  small  but  vigorous  growing  potted  plants  are 
used  a&  trial  hosts.  Since  the  pots  must  be  handled,  it  is  desirable  to 
select  plants  with  as  small  roots  as  possible  and  stlli  have  them  maintain 
their  vigor.  The  tops  are  placed  under  bell-Jars  when  the  spores  are 
sown,  and  in  order  to  have  them  cover  more  readily  all  extra  foliage  is 
carefully  pruned  away.  A  few  young  and  vigorous  leaves  are  all  that  is 
required. 

The  manner  of  applying  the  spores  to  the  plants  differs  slightly  ac- 
cording to  the  kind  of  spores.  If  they  are  aedospores  the  leaves  bearing 
the  aecia  are  suspended  over  the  portions  to  be  infected,  in  such  a  manner 
that  as  the  spores  fall  from  the  cups  they  will  light  upon  the  desired 
area.  In  all  cases  the  host  plant  is  first  sprayed,  the  parts  which  will  not 
wet  being  rubbed  with  the  fingers  until  water  will  adhere.  The  spores  do 
not  need  to  be  placed  In  water,  in  fact  they  should  not  be.  Teliospores 
readily  begin  the  germination  process  In  water  but  seldom  form  their 
sporldia  there.  A  moist  surface  and  a  saturated  atmosphere  are  necessary 
factors  for  the  germination  of  all  kinds  of  spores.  Uredinlospores  and 
teliospores  are  removed  with  a  knife  or  scalpel  blade,  care  being  taken 
to  apply  the  edge  to  the  sorus  in  such  a  manner  as  to  loosen  the  spore 
by  breaking  the  pedicle,  leaving  the  cell- wall  uninjured.  If  certain  areas 
to  which  the  spores  are  applied  be  marked  by  pieces  of  thread  the  watch, 
which  must  be  maintained  for  the  first  sign  of  infection,  will  be  greatly 
facUitated. 

To  secure  reliable  results,  it  must  be  positively  made  out  that  a 
plant  is  free  from  infection  when  a  sowing  is  made.  Wild  or  native 
plants  brought  in  from  the  field  or  garden  should  remain  in  the  green- 
house a  period  of  eight  or  ten  days  so  as  to  preclude  a  possibility  of  out- 
side Infection. 

9— A.  OP  SoiiNGi. 
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After  the  application  of  the  spores  the  whole  plant  is  covered  wlih  a 
bell-Jar  and  set  in  a  shaded  place  for  a  period  of  three  days.  The  bell- 
jar  prevents  rapid  evaporation,  thereby  securing  the  necessary  condition 
of  moisture  during  the  germination  time  of  the  spores.  A  certain  amount 
of  warmth  is  desirable,  but  during  the  whole  period  the  plants  should  be 
screened  from  the  direct  rays  of  the  sun.  The  bell-jars  are  temporarily 
removed  each  day  to  allow  a  change  of  air  and  are  sprayed  on  the  inside 
with  an  atomizer  before  being  replaced.  After  the  second  day  the  plants 
can  be  sprayed,  but  previous  to  this  there  is  danger  of  washing  away  the 
spores  before  there  has  been  an  opportunity  for  infection.  On  the  third 
day  the  bell-jar  is  removed  and  the  plant  changed  to  a  location  where 
there  is  more  light,  in  order  that  growth  may  be  more  normal  and  ob- 
servation made  easier. 

A  label,  bearing  the  date  of  the  sowing  and  the  name  of  the  species 
of  rust,  is  a  very  valuable  aid  to  the  observer  of  results.  If  the  infection 
is  a  successful  one  the  first  signs  are  usually  noticeable  in  five  to  ten  days, 
although  some  species  require  fifteen  days  or  even  longer.  Ordinary 
Puccinia  and  Uromyces  species,  such  as  the  grass  and  sedge  rusts,  usually 
develop  pycnia  in  six  or  eight  days,  the  aecia  following  about  an  equal 
length  of  time.  Some  species,  having  only  teliospores,  show  signs  of  in- 
fection in  four  or  five  days  by  means  of  yellow  spots,  requiring  twelve  to 
fourteen  days  to  develop  spores.  XJredinia  sometimes  do  not  follow  the 
sowing  of  aeciospores  for  a  period  of  fifteen  days  or  more,  while  they  will 
reproduce  themselves  in  five  or  six.  The  Gymnosporangiums  show  pycnia 
in  a  few  days  and  the  mycelium  may  keep  on  producing  pycnia  for  a  con- 
siderable period,  but  a  month  or  two  passes  before  the  aecia  appear. 
Many  of  the  species  which  produce  their  aecia  on  the  evergreens  germi- 
nate their  teliospores  in  the  fall,  but  there  will  be  no  visible  sign  until  the 
aecia  develop  the  next  spring,  as  the  pycnia  are  very  inconspicuous. 

The  procedure  throughout  is  a  simple  one.  No  sterilization  is  neces- 
sary, only  care  and  cleanliness.  The  bell-jars  are  ready  for  use  a  second 
time  after  a  thorough  washing.  All  organic  matter  should  be  removed  so 
as  to  avoid  the  starting  of  molds.  No  bits  of  rusted  material  can  be  left 
on  the  pots  or  shelves  near  the  plants  without  the  liability  of  a  stray  in- 
fection. As  soon  as  a  developing  spore  form  becomes  mature  it  should 
be  removed  for  the  herbarium  or  separated  from  the  plants  not  yet  show- 
ing infection.    In  all  oases  where  it  is  the  object  to  test  the  range  of  a 
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species  it  is  always  wise  to  carry  a  controlled  experiment  with  as  nearly 
similar  conditions  as  possible.  A  success  in  one  case  and  a  failure  In  the 
other  can  then  usually  be  relied  on  as  representing  the  actual  state  of 
affairs.  If  a  plant  fails  to  show  any  results  within  the  reasonable  time  it 
is  best  not  to  use  it  again  until  a  sufficient  number  of  days  of  grace 
have  passed,  as  there  is  always  a  possibility  of  a  belated  Infection. 

It  will  be  seen  that  care  in  execution  and  accuracy  of  observation  are 
the  main  features  in  this  work,  costly  apparatus  not  being  required,  and 
it  is  hoped  that  this  brief  description  of  the  operations  may  be  of  sei-vlce 
to  those  interested  in  this  modem  method  of  studying  and  classifying  this 
group  of  fungi. 
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The  Embryology  op  Melilotus  Alba. 


By  W.  J.  Young. 


In  the  space  assigned  to  this  paper  It  will  be  possible  to  give  bat  a 
brief  outline  of  the  development  and  nutrition  of  the  flower,  embryo  sac 
and  embryo,  trusting  to  the  plates  to  make  clear  the  points  not  sufllciently 
explained  in  the  text. 

In  the  flower  of  ]V£elilotus  alba,  the  common  white  sweet  clover, 
there  are  two  factors  which  interfere  with  the  orderly  successive  develop- 
ment of  the  floral  organs;  the  one  is  mechanical  and  is  due  to  the  crowd- 
ing of  the  flowers  on  the  side  of  a  stem  axis,  the  other  is  physiological 
and  ecological  and  depends  upon  the  relative  use  of  parts  at  different 
times  in  the  development  of  the  flower;  the  one  interferes  with  the 
simultaneous  appearance  of  the  parts  of  the  same  cycle,  the  other  with 
the  acropetal  succession. 

Melilotus  forms  an  exception  to  most  of  Legumlnosae  so  far  ex- 
amined, since  the  megaspore  mother  cell  develops  into  the  embryo  sac 
wlthput  first  undergoing  tetrad  division.  The  development  of  the  latter 
differs  from  typical  cases  only  in  details.  When  the  eight-celled  stage  is 
reached,  the  embryo  sac  elongates  rapidly  toward  the  chalaza  at  the  same 
time  curving  strongly,  and  the  three  antipodal  cells  disappear.  The  egg 
cell  occupies  a  position  lateral  to  the  synergids.  The  polar  nuclei  lie 
close  together  near  the  egg  apparatus.  Their  fusion  takes  place  just 
prior  to  fertilization,  before  the  pollen  tube  reaches  the  ovule. 

After  fertilization  the  primary  endosperm  nucleus  undergoes  several 
divisions  before  the  egg  cell  begins  to  divide.  The  latter  then  undergoes 
two  transverse  divisions,  resulting  In  a  terminal  cell  which  develops  into 
the  embryo  and  two  other  cells  which  give  rise  to  a  conspicuous  suspensor. 
The  embryo  follows  in  the  main  the  Capsella  type  of  development,  but 
with  two  Important  differences,  viz.,  much  later  differentiation  of  the 
dermatogen,  plerome,  and  perlblem,  and  the  absence  of  a  hypc^hysls 
derived  from  the  terminal  cell  of  the  suspensor. 

Lack  of  space  prevents  more  than  the  merest  glance  at  the  facts 
observed  regarding  the  nutrition  of  the  embryo  sac  and  embryo.     In  its 
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earliest  stages,  the  embryo  sac  grows  at  the  expense  of  the  tissue  of  the 
Ducellus.  As  it  becomes  mature  it  is  surrounded  by  a  definite  layer  of 
active  looking  cells,  derived  from  the  inner  integument,  forming  a  nutri- 
tive jacket.  This  stage  is  characterized  by  the  storage  of  reserve  food 
to  supply  the  rapid  growth  which  follows  fertilization.  Starch  is  de- 
posited in  the  placenta  and  very  abundantly  in  the  micn^ylar  region  of 
both  integuments.  The  funiculus  contains  no  starch,  since  it  is  the  path 
by  which  food  mateiial  enters  the  ovule  and  it  is  important  that  it  should 
not  be  blocked  by  a  store  of  reserve  food. 

After  fertilization  the  nutritive  jacket  becomes  even  more  strongly 
developed,  especially  in  the  chalazal  region  on  the  side  of  the  sac  nearest 
the  funiculus.  The  cells  of  the  inner  layer  have  a  characteristic  appear- 
ance. They  are  rounded  and  turgid,  their  protoplasm  is  vacuolated  and 
forms  a  thick  layer  lining  the  inner  ends  of  the  cells.  They  give  evi- 
dence of  great  activity  which  would  seem  to  justify  the  conclusion  that 
they  are  the  cells  most  concerned  at  this  time  In  the  nutrition  of  the 
embryo  sac.  Later  there  appears  In  this  region  a  thick  mass  of  endo- 
sperm which,  acting  as  an  haustorium,  rapidly  digests  and  absorlw  all 
tissue  with  which  It  comes  in  contact,  and  the  nutritive  jacket  is  natu- 
rally the  first  part  destroyed.  The  location  of  the  starch-bearing  and  non- 
starch-bearing  areas  at  this  stage  seems  to  justify  the  following  conclu- 
sions: Food  material  enters  the  ovule  in  jsolution  and  is  partly  stored  up 
and  partly  passed  on  to  the  chalazal  region  of  the  embryo  sac.  Moreover 
the  stored-up  food  supply  is  drawn  upon  by  the  nutritive  jacket  in  the 
chalazal  region.  Starch  does  not  appear  in  the  embryo  until  just  l)efore 
the  cotyledons  appear,  when  a  small  quantity  is  found  in  the  base  of  the 
embryo  and  also  in  the  suspensor.  In  later  stages  there  is  a  scanty  sup- 
ply of  starch  in  the  periblem. 

In  the  latest  stages  examined  starch  was  found  in  varying  quantities 
in  all  parts  of  the  tissue  outside  the  embryo  sac.  The  ovule,  which  might 
now  be  called  the  seed,  was  surrounded  by  a  thick  membrane  of  col- 
umnar cells  extending  even  across  the  funiculus.  Inside  this  columnar 
layer  in  the  region  of  the  funiculus  is  a  flattened,  fan-shaped  mass  of 
tracheid-like  cells  of  irregular  form  having  reticulate  markings  on  their 
walls.  These  absorb  food  material  through  the  funiculus  and  pass  It  on 
to  the  surrounding  tissues,  and  especially  through  a  vascular  bundle,  the 
raphe,  to  the  chalazal  region  of  the  embryo  sac.    Surrounding  the  tracheld- 
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like  cells  In  the  later  stages  are  large  cells  separated  by  interceUular 
spaces,  which  contain,  besides  starch,  rather  large  granules  which  give 
the  test  for  proteids. 

SUMBCART  AND  CONCLUSION. 

The  following  conclusions  result  from  the  above  observations: 

1.  The  order  of  appearance  of  the  primordia  of  the  floral  organs  is 
sepals,  stamens,  carpel,  petals,  although  the  last  three  may  appear 
simultaneously. 

2.  The  energy  of  the  plant  is  directed  at  first  to  the  development 
of  the  stamens  and  carpel  at  the  expense  of  the  petals. 

3.  The  archesporium  becomes  differentiated  at  a  rather  late  stage. 

4.  The  tapetum  divides  but  a  limited  number  of  times. 

5.  The  megaspore  mother  cell  gives  rise  to  the  embryo  sac  directly. 

6.  The  early  development  of  the  embryo  sac  is  typical. 

7.  The  antipodals  disappear  at  a  very  early  stage. 

8.  The  embryo  sac  increases  much  in  size  before  fertilization  and 
replaces  all  the  tissue  within  the  integuments. 

9.  The  egg  cell  is  placed  laterally  to  the  synergids.  The  latter  have 
striated  tips. 

10.  The  polar  nuclei  do  not  fuse  until  just  before  fertilization.  The 
latter  is  a  rapid  process. 

11.  The  ovule  is  at  first  anatropous,  later  campy lotropous. 

12.  The  fertilized  egg  does  not  divide  until  there  are  several  endo- 
sperm nuclei  in  the  embryo  sac. 

13.  In  the  three-celled  proembryo  the  terminal  cell  gives  rise  to  the 
entire  embryo  and  the  second  cell  to  the  mass  of  the  suspensor. 

14.  The  early  stages  in  the  development  of  the  embryo  are  of  the 
Gapsella  type.    The  derraatogen,  however,  appears  at  a  later  stage. 

15.  There  is  no  hypophysis. 

16.  The  embryo  sac  is  nourished  by  means  of  a  nutritive  Jacket  de- 
rived  from  the  inner  integument. 

17.  The  food  material  which  enters  the  ovule  through  the  funiculus 
is  partly  deposited  in  the  surrounding  tissues  and  partly  passed  on  to 
the  chalazal  region  of  the  embryo  sac. 

18.  A  mass  of  endosperm  in  the  chalazal  region  of  the  embryo  sac 
acts  as  an  haustorium  in  the  later  stages  and  digests  the  surrounding 
tissue. 
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10.  After  the  forumtlon  of  the  seed  coat  nutritive  material  pusses 
from  the  parenchyma  of  the  funiculus  by  diffusion  through  the  colamnar 
cells  of  the  seed  coat  into  the  tracheid-like  cells,  which  partly  distribute  it 
to  the  surrounding  tissue  and  partly  pass  it  on  through  a  vascular  bundle 
to  the  chalazal  region  of  the  embryo  sac. 
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Explanation  of  Fiqurbs. 

1.  Stem  tip  (a)  showing  origin  of  flowers  (f)   in  axils  of  bracts  (B) 

X  125. 

2.  Stem  tip,  later  stage,  showing  origin  of  flowers  and  the  primordia  of 

the  floral  organs;  (f)  flower,  (B)  bract,  (S)  sepal,  (St)  stamen, 
(c)  carpel.    X  125.  • 

3.  Single  flower  at  a  slightly  later  stage  when  the  petal  (P)  appears. 

X  125. 

4.  Still  later  stage,  indexed  as  above.    The  stamens  and  carpel  are  en- 

larging while  the  petals  remain  small.    X  125. 

5.  Later  stage,  the  cavity  of  the  ovary  appearing;  (M)  microsporanglum. 

X  125. 
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6.  Still  later,  the  ovules  (O)  have  appeared.    X  125. 

7.  Transverse  section  of  a  bud  et  about  the  time  the  embryo  sac  begins 

to  enlarge;  (S)  calyx,  (P)  petals,  (St))  stamens,  (c)  carpel,  (PI) 
placenta,  (V)  vascular  bundle.    X  75. 

8.  Longitudinal  section  of  carpel,  same  stage  as  Fig.  9.     The  micro- 

tome section  included  about  the  area  between  the  lines  a'b*.  X  345. 
0.    Section  of  carpel  along  the  line  ab.  Fig.  8.    The  folding  together  of 
the  sides  Is  nearly  completed.    X  345. 

10.  Young  flower  showing  nearly  simuitaneous  appearance  of  petals, 

stamens  and  carpel.    X  125. 

11.  Young  ovule,  sporagenous  tissue  not  yet  differentiated.    X  1460. 

12.  Archesporial  cell.     X  1460. 

13.  Spore  mother  cell  and  tapetum.    X  1460. 

15.  Embryo  sac,  two-cell  stage.    X  1400. 

16.  Embryo  sac.  four-cell  stage.    X  1460. 

17.  Embryo  sac,  eight-cell  stage.    Cells  of  egg  apparatus  cut  from  the 

remainder    of    the    sac.      Antlpodals    beginning   to    degenerate. 
X  1460. 

18.  Young  egg  apparatus  before  differentiation  of  egg,    X  1460. 

19.  Mature  embryo  sac.    The  egg  cell  lies  back  of  the  synergids.    Polar 

nuclei  fusing.    X  1460. 

20.  Same  stage  as  Fig.  19  but  showing  the  position  of  the  egg  lateral  to 

the  synergids.     X  1460. 

21.  Embryo  sac  immediately  after  fertilization.     Neither  the  egg  cell 

nor  the  primary  endosperm  nucleus  has  divided.     (S)  synergid. 
X  610. 

22.  First  division  of  primary   endosperm   nucleus.     Egg  cell   still   un- 

divided.   X  1460. 

23.  First  division  of  primary  endosperm  nucleus.     Telephase.     X  1460. 

24.  Proembryo  of  two  cells.    X  610. 

25.  Proembryo  of  three  cells;  (s)  synergid.  .  X  610. 

26.  Same  stage  as  Fig.  25  showing  endosperm  with  radiating  character 

of  the  protoplasm  surrounding  the  nuclei.    X  610. 

27.  Embryo  of  two  cells.    X  610. 

28.  Embryo  of  eight  cells.     X  610. 

29.  Embryo  composed  of  two  layers  of  cells.    X  610. 

30.  ETmbryo  at  a  little  later  stage  when  the  dermatogen  begins  to  be 

distinguished.    X  610. 
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31.  Embryo  just  before  appearance  of  cotyledons.    X  610. 

32.  Embryo  after  appearance  of  cotlyedons;  (Pie)  plerome,  (Per)  periblem. 

X  125. 

33.  Base  of  embryo  of  about  the  same  stage  as  Fig.  32  showing  plerome, 

periblem  and  relation  of  embryo  to  suspensor.    X  610. 

34.  Young  ovule  of  anatropous  type.    X  125. 

35.  Ovule  at  time  of  fertilization,  campylotropous  type;  (N.  J.)  nntritive 

jacket.    X  125. 

36.  Ovule  a  short  time  after  fertilization,  showing  the  curvature  of  the 

embryo  sac  and  the  extensive  development  of  the  nutritive  jacket. 
X  125. 

37.  Later  stage,  embryo  sac  much  curved,  with  mass  of  endosperm  in 

chalazal  region.    X  75. 

38.  Nutritive  jacket,  same  stage  as  Fig.  35.    X  610. 

39.  Nutritive  jacket,  same  stage  as  Fig.  36,  micropylar  region.    X  610. 

40.  Nutritive  jacket,  same  stage  as  Fig.  36,  chalazal  region.    X  610. 

41.  Mass  of  endosperm  serving  as  an  haustorium  in  chalazal  region  of 

embryo  sac.    Same  stage  as  Fig.  37.    X  610. 

42.  Section   in   region   of  the  funiculus   in  the  plane  of  the  mass  of 

tracheid-like  cells;  (T)  tracheid-like  cells,  (V)  raphe,  (c)  columnar 
cells  of  seed  coat.  The  section  is  in  the  plane  indicated  by  tiie 
line  a'b';  Fig.  43  X  345. 

43.  Same  as  Fig.  42  but  slightly  earlier  and  in  a  plane  perpendicular  to 

it  as  indicated  by  the  line  ab,  (T)  tracheid-like  cells,  (C)  columnar 
cells  of  seed  coat,  (C)  columnar  cella  of  funiculus,  (E)  paren- 
chyma of  funiculus  in  path  of  food  supply.    X  610. 
44-50.     Distribution  of  starch  in  ovule.    Amount  of  starch  is  indicated  by 
tlie  thickness  of  stippling. 

44.  At  about  the  megaspore  stage.     345. 

45.  At  the  time  when  the  embryo  sac  begins  to  enlarge.    X  345. 
40.     At  the  time  of  fertilization.     X  125. 

47.  Soon  after  fertilization.     X  125- 

48.  At  a  considerably  later  stage.     X  125. 

40.     In  embryo  just  before  formation  of  cotyledons.    X  75. 

50.     In  ovule  and  embryo  at  a  much  later  stage;  (C)  columnar  cells  of 

seed  coat,  (V)  rai)lie,  (T)  tracheid-like  cells,  (P)  reserve  protohl. 

X  75. 


Digitized  byLjOOQlC 


139 


Digitized  by  VjOOQIC 


140 


Digitized  by  VjOOQIC 


141 


Digitized  by  VjOOQIC 


Digitized  byLjOOQlC 


1^3 


Oxydase  in  Wheat  Grains. 


By  Katherine  Golden  Bittino. 


In  many  seeds  the  embryo  is  provided  witli  a  store  of  reserve  food 
formed  by  the  parQ^t  plant  before  the  separation  of  the  seed.  In  the  dor- 
mant seeds  the  enzymes  are  usually  in  minute  quantities  as  they  are  not 
needed,  but  when  the  food  is  needed  during  the  germinative  process,  the. 
enzymes  are  more  strongly  developed,  the  embrj^o  dveloping  itself,  and 
also  developing  enzymes  to  provide  food  in  suitable  form. 

A  series  of  experiments  were  conducted  to  determine  the  enzymes 
present  In  dormant  wheat  seed,  and  its  parts,  and  also  in  the  germinated 
seed.  The  material  for  the  experiments  was  obtained  from  a  flour  mill, 
and  consisted  of  whole  wheat  flour,  ordinary  white  flour,  bran,  shorts, 
and  the  unground  grain. 

Water  extracts  were  made,  GO  grams  of  flour  being  used  with  100 
cubic  centimeters  of  distilled  water,  with  the  whole  flour,  and  the  white 
flour,  150  cubic  centimeters  of  water  with  the  shorts,  and  240  cubic 
centimeters  of  water  with  the  bran.  The  amount  of  water  was  varied 
in  order  to  make  them  of  as  neai'ly  as  possible  equal  moisture,  the  shorts 
and  the  bran  requiring  more  than  the  othera.  The  mixtures  were  allowed 
to  stand  for  12  hours,  and  were  then  filtered.  Powdered  thymol  was 
used  to  prevent  decomposition.  Glycerine  extracts  were  also  made,  but 
were  so  much  weaker  in  their  action  than  the  water  extracts,  that  they 
were  abandoned. 

To  determine  the  changes  in  euzymic  action  due  to  the  germinative 
process,  wheat  was  germinated  for  different  periods,  the  grain  being 
placed  on  moist  paper  under  a  bell  Jar,  and  kept  at  room  temperature. 
At  the  end  of  the  given  period  the  grain  was  pounded  in  a  mortar,  then 
the  enzymes  were  extracted  for  three  days  with  water  to  which  chloro- 
form was  added,  after  which  the  extracts  were  filtered.  The  periods  of 
jl^ermination  were  three,  five,  six,  and  ten  days  respectively.  Fifty 
grams  of  wheat  grains  were  used  in  each  case,  and  for  the  extraction 
200  cubic  centimeters  of  distilled  water. 
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The  extracts  were  slightly  acid  from  the  ungerminated  grain,  as 
shown  by  litmus,  and  more  strongly  acid  from  the  germinated  grains. 

In  obtaining  the  extracts  from  the  various  parts  of  the  grain,  the  re- 
sulting liquids  showed  differences  in  color.  The  extract  from  the  white 
flour  was  colorless,  while  that  from  the  whole  wheat  was  a  straw  color, 
that  from  the  bran  was  slightly  darker,  and  from  the  shorts  dark^  still, 
so  that  one  could  recognize  the  extracts  from  their  colors.  The  extracts 
from  the  germinated  wheat  grain  were  a  pronounced  brown  color,  the 
colors  varying  in  depth  with  the  time  of  germination  up  to  six  days,  the 
six  days  being  the  darkest,  beyond  that  no  differences  were  appreciable. 
This  was  uniform  in  all  the  extracts  made,  so  that  like  the  extracts  from 
"the  parts  of  the  grain,  the  extracts  from  the  germinated  grains  could  be 
separated  from  one  another  by  the  degree  of  discoloration.  Then  again, 
sections  of  the  wheat  seeds,  of  the  water  lily  petiole,  and  of  the  castor 
bean  stem  showed  similar  degrees  of  discoloration  when  placed  in  the 
solutions. 

To  test  the  oxidation,  5  cubic  centimeters  of  each  of  the  extracts  from 
the  difl^erent  parts  of  the  grain  were  taken  and  a  few  drops  of  guaiac 
tincture  added,  after  which  they  were  allowed  to  stand  for  some  hours. 
In  all  there  was  a  bluo  discoloration,  but  varying  in  degree.  The  white 
flour  extracts  showed  a  faint  blue  color,  the  whole  wheat  extract  had  a 
deeper  tint  of  blue,  while  the  bran  and  shorts  extracts  showed  a  decided 
blue  color. 

In  testing  the  extracts  from  the  germinated  grain,  25  cubic  centi- 
meters of  each  were  taken  and  precipitated  with  85  cubic  centimeters  of 
96  per  cent,  alcohol,  then  allowed  to  stand  36  hours,  after  which  the  pre- 
cipitate was  filtered  off.  The  precipitate  was  dried  on  the  fllter  at  35 
degrees  C,  then  redissolved  in  25  cubic  centimeters  of  distilled  water. 
These  solutions  were  then  tested  with  the  guaiac  tincture,  and  all  gave 
a  decided  blue  color  throughout  the  whole  liquid. 

The  solutions  were  then  tested  with  hydroquinone  and  pyrocatechln. 
polyphenols  which  are  readily  oxidized.  At  the  same  time  for  control 
purposes,  equal  quantities  of  the  solutions  but  without  the  addition  of  the 
phenols,  and  also  equal  quantities  of  distilled  water  plus  the  phenols, 
respectively,  were  kept  under  similar  conditions.  The  results  are  shown  In 
the  following  table: 
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Extract. 


UnffermiiiAted 

Germinated  3  days  . 
Oermlnated  6  days . 

Ungerminated 

Germinated  8  days . 
Germinated  6  days . 

Ungerminated 

Germinated  3  days . 
Germinated  6  days  . 
DissolTed  in  water  . 
DisfloWed  in  water  . 


PhenoL 

Hydroqninon  .. 
Hydroqninon  .. 
Hydroqninon .. 
Pyrocateohin  .. 
Pyroeateohin .. 
Pyrocateohin  . . 


Hydroqninon . 
Pyrocateohin . 


Time. 


Color. 


12honrs 

Light  reddish  brown. 

12  hours 

Reddish  brown. 

12  hours 

Deep  reddish  brown. 

12  hours 

Reddish  brown. 

12hoors 

Deep  reddish  brown. ' 

12  hours 

Deeper  reddish  brown 

12  hours 

Pale  straw. 

12  hours 

Deeper  shade. 

12  hours 

Still  deeper  ihade. 

12  hours 

Colorless. 

12  hours 

Colorless. 

The  discoloration  became  apparent  in  the  solutions  with  pyrocatechin 
in  about  15  minutes,  while  the  same  extent  of  discoloration  was  not  ap- 
parent In  the  solutions  with  hydroqninon  for  an  hour.  The  table  gives  the 
results  at  the  end  of  twelve  hours,  but  the  solutions  were  kept  for  a  week. 
The  longer  they  stood,  the  darker  they  became,  the  hydroqninon  being  of 
a  wine  red  color,  while  the  pyrocatechin  solutions  were  of  a  brown  color. 
At  the  end  ot  four  days,  the  six  days  extract  with  pyrocatechin  was  al- 
most black.  The  experiments  were  carried  on  at  room  temperature.  The 
solutions  remained  clear,  no  precipitates  forming. 

Temperature  Tests. 

To  determine  the  temperature  at  which  the  enzyme  was  destroyed, 
the  three  extracts  were  heated  to  60  degrees  C.  The  tubes  containing  the 
extracts  were  placed  in  the  steam  sterilizer,  a  corresponding  amount  of 
water  being  placed  in  another  tube  In  which  was  placed  a  thermometer. 
The  extracts  were  kept  in  the  sterilizer  for  one  minute  after  the  ther- 
mometer registered  60  degrees  C. 

Another  set  was  tested  but  the  temperature  raised  to  100  degrees  C. 
Pyrocatechin  was  used  with  the  enzyme,  as.  In  the  other  tests,  It  gave  a 
more  rapid  response  than  the  hydroqninon. 

60  Degrees  C. — A  slight  darkening  was  apparent  in  twenty  minutes. 
The  longer  they  were  kept,  the  darker  they  became,  until  at  the  end  of 
four  days  they  had  a  rich,  deep  brown  color.    They  also  showed  the  varia- 

10— A.  OP  SOIBWCI. 
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tions  as  to  the  ungerminated  extracts  being  the  lightest,  tlie  six  days 
germination  extract  being  the  darkest,  the  three  days  germination  extract 
being  a  shade  between  the  two. 

100  Degrees  C. — These  solutions  were  a  little  slower  in  responding, 
the  discoloration  not  being  apparent  for  30  minutes,  but  showed  similar 
discolorations  to  those  extracts  raised  to  only  00  degrees  0.  At  the  end  of 
four  days  they  were  slightly  lighter  in  shade  than  the  corresponding 
extracts  at  60  degrees  C. 

100  Degrees  C. — To  avoid  any  chance  of  error,  the  same  quantities  of 
the  extracts  were  again  taken,  but  heated  over  the  direct  flame  of  a 
Bunsen  burner  until  the  solutions  boiled  vigorously.  They  were  then 
cooled  rapidly  in  the  snow,  after  which  the  pyrocatechin  was  added.  At 
the  same  time  two  tubes  of  distilled  water  were  boiled  over  the  flame, 
and  also  had  the  pyrocatechin  added,  one  being  cooled  before  the  addition, 
the  other  being  quite  warm. 

The  extracts  plus  the  pyrocatechin  behaved  exactly  the  same  as  the 
extracts  heated  In  the  steam  sterilizer.  The  solutions  of  distilled  water 
plus  the  pyrocatechin  remained  clear  and  colorless. 

100  Degrees  C. — In  the  first  set  of  experiments  with  the  extracts  from 
the  various  parts  of  the  flour,  the  white  flour  extract  gave  the  weakest 
color  reaction,  seeming  to  indicate  either  weakest  or  smallest  quantity  of 
enzyme.  An  equal  quantity  to  that  used  in  the  other  experiments  was 
boiled  over  the  direct  flame  for  two  minutes.  Another  quautlty  was  taken 
but  not  boiled,  both  had  pyrocatechin  added  to  them.  The  boiling  caused 
a  white  precipitate  to  form. 

The  discoloration  was  slow  in  appearing,  it  being  fully  three  hours 
before  there  was  a  certainty  in  regard  to  it.  Then  it  had  a  reddish 
appearance,  like  apple  must  when  exposed  to  the  air.  In  twenty-four 
hours  there  was  a  decided  red' color,  but  the  boiled  solution  was  slightly 
darker  than  the  unboiled.  The  unboiled  solution  also  formed  a  pred^- 
tate,  both  precipitates  showing  the  coloration  of  the  liquids.  At  the  aid 
of  three  days  the  color  remained  the  peculiar  red,  but  darker,  the  boiled 
one  being  considerably  darker. 

There  was  next  tried  some  white  flour  extract  and  some  six  days 
germination  extract,  these  two  extracts  being  at  the  extremes  of  the  dis- 
colorations, the  former  showing  the  lightest,  the  latter  the  darkest  in  the 
extracts,  and  in  their  action  on  the  phenols.  The  extracts  were  placed  in 
the  autoclav,  and  kept  until  tin   indicator  registered  a  pressure  of  ten 
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pounds,  the  temperature  being  112  degrees  C.  It  required  thirty  minutes 
to  reach  this  pressure.  The  solutions  were  taken  out  as  qulclcly  as  pos- 
sible and  cooled  in  the  snow  at  once,  after  which  pyrocatechin  was  added 
to  each.  The  white  flour  extract  had  a  white  precipitate  formed  by  the 
heat  action,  but  this  was  an  unpurified  extract.  The  six  days  germination 
extract  remained  clear.  A  slight  reddening  appeared  in  the  white  flour, 
and  a  slight  darkening  in  the  other.  (They  were  compared  with  extracts 
without  the  pyrocatechin.)  This  became  more  marked,  the  longer  the 
extract  stood.  At  the  end  of  seven  days  the  discoloration  was  quite 
marked. 

The  actiiMi  of  the  oxydases  is  a  very  interesting  and  practical  sub- 
ject, as  their  action  explains  many  puzzling  phenomena,  which  were 
formerly  classed  as  oxidations,  but  the  cause  and  conditions  of  which 
were  unknown.  The  composition  of  the  oxydases  is  unknown,  and  con- 
sequently it  is  impossible  to  determine  the  number  of  oxydases — if  there 
be  numbers  of  them — except  by  the  differences  in  reactions  and  condi- 
tions. From  considering  oxidation  as  a  purely  physiological  process,  as 
exemplified  by  respiration,  and  which  only  took  place  through  vital  proc- 
esses, one  has  to  consider  oxidation  from  the  opposite  extreme.* 

The  most  common  manifestations  of  the  action  of  oxydases  are  the 
discolorations  of  beets,  carrots,  apples,  and  many  plant  tissues  and  juices, 
besides  the  browning  of  wines  and  other  liquids.  The  juice  of  the  plant 
Rhus  vemlcifera  from  which  lac  varnish  is  made  contains  an  oxydase 
which  is,  perhaps,  the  most  widely  known.  Many  of  these  have  been  in- 
vestigated, and  have  been  found  to  have  certain  points  in  common,  though 
differing  in  others.  They  are  all  susceptible  to  the  reaction  of  the  me- 
dium, and  also  the  temperatures  at  which  they  are  rendered  inactive  vary 
within  certain  limits.  The  browning  of  wines  is  prevented  by  a  tempera- 
ture between  70  and  80  degrees  C.  or  by  Pasteurization  at  60  to  62  de- 
grees.f  A  large  number  of  oxydizlng  enzymes  which  are  found  in  differ- 
ent plants  and  animals  are  mentioned  by  OppenheimerJ,  the  most  resistive 
of  which  succumb  to  boiling  temperature. 

The  enzyme  which  exists  In  the  wheat  grain,  both  In  the  quiescent 
and  germinated  grains,  from  the  differences  in  degree  of  discoloration  of 
extracts,  and  also  action  on  phenols,  exists  In  least  amount  in  the  white 

*Poisi-E8COt,  M.  E.    Lea  Diastases  at  Leures  Applications,  1900. 
tLafar.  F.    Technical  Mycoloi?y.  p.  401.  1896. 
lOppenheimer.  C.    Ferments  and  their  Actions,  1901. 
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flour,  and  greatest  amount  in  the  shorts,  that  is,  the  endosperm  has  ieast, 
and  the  embryo  most  This  accounts  for  the  discoloration  of  floor  con- 
taining the  embryo.  The  enzyme  must  be  increased  in  amount  or  inr 
tensity  during  the  process  of  germination,  and  up  to  six  days  germinatioii, 
the  extracts  become  darker,  and  the  action  on  phenols  also  gires  tbe 
same  degrees  of  difference.  The  enzyme  is  more  resistive  to  heat  than 
those  already  noted.  Bertrand  and  Bourquelot*  say  the  oxydase  extracted 
from  Russula  foetens  Pers.  is  so  resistive  to  heat  that  it  has  to  be  boiled 
some  time  before  being  destroyed. 

Boutrouxf  has  separated  an  oxydase  from  dough  by  soaking  dough 
with  twice  its  weight  of  water  for  half  an  hour,  extracting  by  means 
of  a  press,  then  clearing  by  filtering  through  a  Chamberlain  filter.  Tbe 
extract  was  at  first  clear,  then  a  precipitate  formed,  after  which  it  turned 
brown,  becoming  black  in  the  course  of  some  weeks.  His  oxydase,  how- 
ever, lost  its  activity  at  100  degrees  0. 

That  the  oxydase  extracted  by  Boutroux  is  identical  with  the  present 
one  extracted  from  the  various  fiours  and  grain  is  very  probable.  Tbe 
difference  in  its  resistance  to  heat  may  be  due  to  a  different  kind  <^ 
wheat,  or  to  influences  of  environment. 

Whether  it  be  necessary  to  have  a  diastase  present,  as  is  claimed  by 
Raciborskif,  it  is  impossible  to  determine,  for  the  methods  of  separating 
the  oxydases  will  also  cause  the  separation  of  diastase  and  other  fer- 
ments, and  there  is  no  known  method  of  separating  the  majority  of 
enzymes  from  one  another. 


*Qr66ii,  J.  H.    The  Soluble  Fermenti  and  FermentatioB,  1901. 
t  Boatronz,  L.    LePain  et  la  Paniftoatloii,  1897. 
tRaciborski.  Ber.  der  dent.  boi.  Gei.  XVI.  119,1«06. 
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Cytasb  in  Wheat  Grains. 


By  Kathbrinb  Qoldbn  Bittinq. 


The  presence  of  cytase  was  tested  on  sections  of  the  wheat  grain, 
tlie  petiole  of  the  water  lily,  Npmphae  odorata,  and  the  stem  of  the  castor 
bean,  Ricinus  communis.  The  cells  of  the  endosperm  of  the  grain  were 
so  full  of  starch  granules  that  the  changes  in  the  walls  were  difficult  to 
see.  In  the  other  sections  there  is  considerable  colleuchyma  developed, 
which  is  very  clear  and  distinct,  and  any  changes  in  Its  structure  are 
easily  followed.  The  extracts  from  the  ungerminated  grain,  and  from 
three  to  six  days  germinations  were  the  ones  which  gave  the  most  satis- 
factory results. 

The  first  tests  were  made  using  hollow  chambers  in  slides,  so  that 
the  changes  might  be  followed  under  the  microscope.  These  proved  un- 
satisfactory as  the  section  went  to  the  bottom  of  the  chamber  and  only 
the  low  powers  could  be  used.  Preparation  dishes  were  then  used,  5 
cubic  centimeters  of  the  extract  being  used  and  chloroform  for  an  anti- 
septic, with  the  sections  immersed.  A  control  was  also  Icept,  using  dis- 
tilled water  instead  of  an  extract.  After  three  days  the  following  changes 
were  noted: 
Water  Lily  Extract,  ungerminated  seeds — 

Collenchyma.    Thickened  walls  much  swollen,  middle  lamella  distinct, 
nice  a  bright  thread  through  thickening. 

Parenchyma.     Walls   swollen,   middle  lamella   distinct,    intercellular 
spaces  nearly  obliterated. 

Xylem.    No  change. 
Water  Lily  Extract,  three  days  germination — 

Collenchyma.     Thickened   walls   nearly   fill   cavity  of  cells,   cavities 
showing  as  narrow  canals. 

Parenchyma.     Walls  swollen. 

Xylem.    No  change. 
Water  Lily  Extract,  six  days  germination — 

Ck>llenchyma.     Structureless  mass,  separate  cells  indistinguishable. 

Parenchyma.    Cells  entirely  separated,  middle  lamella  gone. 
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The  sections  were  so  badly  disorganized  in  this  last  that  they  could 
not  be  transferred  to  a  slide.  The  observations  were  made  on  the 
remnants. 

The  castor  bean  is  more  resistive  to  the  action  of  the  cytase  than  is 
the  water  lily.  The  tissues  of  the  castor  bean  showed  practically  the 
same  effects  as  those  of  the  water  lily,  but  not  quite  so  advanced. 

The  endosperm  of  the  wheat  sections  was  more  susceptible  to  the 
action  of  the  cytase  than  were  the  other  sections.  In  the  three  days 
germination  extract,  parts  of  the  endosperm  had  dropped  out,  so  the 
sections  could  not  be  disturbed,  while  in  the  six  days  extract,  only  rem- 
nants were  left  adhering  to  the  aleurone  layer.  The  aleurone  layer  and 
the  outer  coats  were  unaffected.  The  middle  lamella  of  the  cells  was 
attacked  first,  as  was  shown  by  the  cells  separating  whole  from  one 
another. 

Sections  were  tested  in  the  extracts  from  the  flours,  but  were  acted 
on  more  slowly  than  those  outlined,  the  white  flour  extract  giving  in  nine 
days,  results  equal  to  those  obtained  from  the  ungerminated  extract  in 
three  days. 

The  sections  were  made  from  alcoholic  material,  so  that  there  was  no 
protoplasmic  action.    Chloroform  was  used  to  prevent  bacterial  growth. 

Seeds  which  had  germinated  for  varying  numbers  of  days  were  sec- 
tioned. In  these,  action  was  not  so  far  advanced  as  in  the  sections  placed 
in  the  extracts.  For  instance,  seeds  germinated  for  six  days,  when 
embedded  in  paraffin,  and  cut  on  the  microtome,  parts  of  the  endosperm 
still  remained  as  a  granular  mass. 
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Sections  of  wheat  firrain  treated  with  cytase. 


1.    Sectio'j  before  treatment. 


2.    Section  after  treatment. 
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3.    Section  before  treatmeut,  showinur  outer  coats  and  aleurone  layer. 


4.    Section  after  treatment,  showincr  outer  coats  and  aleurone  layer. 
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Notes  Upon  Some  Little-Known  Members  of  the 
Indiana  Flora. 

(PAPER  number  three.) 


By  Charles  Piper  Sboth. 


Since  oflfering  my  second  paper  under  the  above  heading,  my  friend, 
Mr.  Harley  H.  Bartlett,  has  been  able  to  come  to  definite  conclusion 
concerning  certain  of  our  Indiana  collections  not  worked  upon  in  time  for 
inclusion  in  my  last  report.  As  before,  his  decisions  are  the  result  of 
careful  study  and  comparison  at  the  Gray  Herbarium,  where  he  has 
received  the  assistance  of  Mr.  Fernald  and  Dr.  Robinson  whenever  occa- 
sion demanded.  Through  the  kindness  of  Dr.  Schneck,  Mr.  Bartlett  has 
had  the  pleasure  of  examining  that  gentleman*s  specimens  of  the  genus 
Juncus,  and  I  comply  with  my  friend's  request  to  note  certain  facts 
gleaned  from  his  study  of  this  interesting  collection. 

Specimens  verifying  these  records  are  in  the  herbarium  of  Mr.  Bart- 
lett, except  in  the  cases  where  it  is  specifically  stated  that  no  specimens 
were  preserved. 
Sorghum  Halepense  (L.)  Willd.     (Marion  CJounty.) 

Occasional  about  Indianapolis.    Included  in  the  State  Catalogue,*  but 
no  definite  station  noted.    Taken  August  20,  1904,  by  Mr.  Bartlett 
Cyperus  rivuIariB  Konth.     (Marion  County.) 

Taken  along  Fall  Creek,  August  20,  1903,  by  Mr.  Bartlett.    In  sandy 
soil;  rare. 
Carex  palUscens  L.     (Madison  County. ) 

A  sedge  so  named  by  Mr.  Bartlett  was  taken  by  me  August  10,  1904, 
at  a  springy  place  by  the  File  Works,  Anderson.  As  this  species 
is  not  recorded  from  Indiana,  additional  material  is  desired,  since 
the  material  preserved  is  limited  to  the  fruiting  heads  and  perigynia 
in  my  seed  collection. 
Oarex  cephcUoidea  Dewey.    (Tipi>ecanoe  County. ) 

Mature  fruit  of  a  sedge  was  obtained  by  me  June  7,  1904,  along  the 
"Monon,"  just  south  of  Lafayette.  The  characters  of  the  whole 
plant  were  noted  and  later  the  material  was  referred  to  this  species, 


^FloweriDff  Plant!  and  Ferns  of  Indiana   in  State  Geol.  Report,  1899;  826. 
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by  use  of  Britton  and  Brown's  Flora.  Specimens  were  not  pre- 
-serred,  bnt  the  material  placed  in  my  seed  collection  has  been 
worked  upon  by  Mr.  Bartlett,  who  reports  that  as  far  as  can  be 
determined  from  the  fruiting  heads  and  perigynla  alone,  my  deter- 
mination is  correct.  Only  three  or  four  tussocks  of  this  sedge  were 
noted,  and  the  plant  may  owe  its  presence  there  to  railroad  intro- 
duction.   The  species  has  not  been  reported  from  the  State. 

Garex  cephalophora  Mnhl.     (Marion,  Madison  and  Delaware  Oounties.) 
Taken  by  me  in  these  counties  in  1904.    Kosciusko  and  Vigo  seem  to 
be  the  only  other  counties  from  which  this  species  is  recorded. 

Oarex festucacea  W Hid,     (Pulaski  County.) 

Mature  fruit,  etc.,  so  determined  by  me  was  taken  one  mile  south  of 
Ripley  post-office.  Mr.  Bartlett  reports  that  this  determination 
also  seems  to  be  correct.  The  sedge  was  abundant  along  ditches 
by  the  roadside,  and  ought  to  be  common  elsewhere  in  the  State, 
although  as  yet  unrecorded. 

Juncus  tenuis  anthelcUus  Wiegajid.     (Posey  CJounty.) 

Plants  so  determined  by  Mr.  Bartlett  were  sent  to  him  by  Dr.  Schneck, 
by  whom  they  were  collected  June  7,  1881. 

Juncus  monostichm  Bartlett.*    (Madison  County.) 

This  species  was  described  from  material  collected  by  the  writer  Au- 
gust 6,  1904,  south  of  Anderson.  Using  Britton  and  Brown's  Flora. 
I  could  not  identify  the  plant,  but  thought  that  it  might  be  J.  se- 
cundus  Beauv.  or  J.  dichotomus  Ell.  I  turned  the  material  over  to 
Mr.  Bartlett,  who  found  it  most  nearly  related  to  J.  Greenei  Cakes 
&  Tuckerman,  as  shown  by  its  seed  characters.  Since  the  original 
description  was  published,  Mr.  Bartlett  has  found  that  capsules  of 
the  type  contain  at  least  as  many  as  thirty  seeds,  which  means  a 
greater  productiveness  than  at  first  supposed.  (C.  P.  Stnith  No.  140, 
in  Herb.  Bartlett  and  Gray  Herb.) 

Juncus  dichotomus  Ell.     (Posey  County.) 

Of  the  Schneck  Junci,  the  only  Wabash  Valley  plant  labeled  J.  dicho- 
tomus proved  to  be  immature  J.  tenuis,  so  this  species  should  be 
dropped  from  the  State  Catalogue  (p.  675). 

Juncus  brachycarpus  Engelm.     (Wabash  County,  111.) 

In  Dr.  Schneck's  collection,  from  Mt.  Carmel,  111.  Should  be  looked 
for  on  the  Indiana  side  of  the  river. 


*Rhodorft.  8:  50, 1904. 
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NoiturHum  8e$nliflarum  Nntt.    (Tippecanoe  and  Marion  Oonnties.) 

Reported  in  State  Catalogue  (p.  767)  as  ''occurring  only  in  the  south- 
weetem  counties."  I  found  It  abundant  over  several  acres  of  the 
Wabash  bottom-land  south  of  Lafayette,  June  2,  1903.  Mr.  Domer 
and  I  found  also  a  few  stray  plants  along  the  stream  in  *'Happy 
Hollow,"  West  Lafayette,  later  in  the  same  month  and  year.  The 
plants  were  all  matured  and  through  blooming  at  these  dates. 
Mr.  Bartlett  took  the  species  July  90,  1904,  near  Indianapolis,  the 
flowering  period  being  then  about  over. 

Cardamine  panriflora  Porsh.     (Olark  Oounty. ) 

Found  on  the  "Knobs"  of  the  State  Forest  Reserration,  May  26,  1904. 
Plants  on  exposed  knob-tops  and  slopes  were  simple  or  nearly  so 
and  from  one  to  three  inches  high.  In  more  shaded  spots,  lower 
down,  were  much-branched  plants  three  to  ten  inches  high.  (C.  P. 
Smith  No.  118.  in  Herb.  Bartlett) 

Oaardarnine  flexvMa  With.     (Tippecanoe  and  Marion  Oounties. ) 

Not  in  the  State  Catalogue,  but  may  have  been  reported  at  the  last 
meeting  of  the  Academy,  of  which  the  "Proceedings"  have  not  yet 
reached  me.  Taken  near  Lafayette  by  Miss  Gates,  Mr.  Domer, 
and  myself,  in  May  1903.  Taken  about  the  same  time,  near  Indi- 
anapolis, by  Mr.  Bartlett.  In  looking  through  a  collection  made 
several  years  ago,  near  Indianapolis,  Mr.  Bartlett  noted  one  sheet 
of  this  plant  labeled  "Sisymbrium  officinale." 

Agrimonia  pumUa  Mnhl.     (Marion  Oounty. ) 

Taken  by  Mr.  Bartlett  August  14,  1904,  near  Indianapolis.  This  adds 
to  my  Clark  CJounty  record  of  1903.*  Mr.  Bartlett  thinks  that  this 
so-called  species  is  a  mere  depauperate  form  of  A.  microcarpa 
Wallr.  I  at  first  considered  my  Clark  Oounty  plant  to  be  a  form  of 
A.  mollis  (T.  &  G.)  Britton,  with  which  I  found  it  growing. 

iMpinut  perennis  occiderUalU  Wats.     (Laporte  Oounty. ) 

This  is  the  form  about  Michigan  City.  Taken  June  18,  1904;  deter- 
mined by  Mr.  Bartlett,  and  verified  by  Dr.  B.  L.  Robinson.  The 
typical  L.  perennis  L.  was  taken  by  me  between  Mishawaka  and 
South  Bend.  June  17,  1904  (No.  126).  The  variety  blooms  a  little 
later  than  the  type.    (C.  P.  Smith  No.  130,  In  Herb.  Bartlett.) 


*Proo.  lad.  Acad.  8oi.,  1908;  134. 
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Oxali»  cymoBa  Small.     (Marion  CkKinty.) 

This  is  the  common  *'sour-grass"  abont  Indianapolis.  O.  stricta  L.  is 
also  present,  but  Is  rather  rare. 

Qaura  parviflora  Dongl.     (Marion  Oounty.) 

Just  before  leaving  Indianapolis,  September,  1904,  I  ran  across  what 
is  believed  to  be  this  species  along  Harding  Street  between  the 
Terre  Haute  divisions  of  the  Big  Pour  and  the  Vandalia  L4nes. 
The  plant  was  abundant  and  conspicuous.  It  was  in  fruit  and  it 
took  some  search  to  get  even  a  belated  sprig  with  a  few  flowers; 
but  such  was  obtained  and  referred  to  Britton  and  Brown's  Flonu 
the  identiflcation  seeming  to  be  unquestionable.  Specimens  were 
not  preserved,  except  the  mature  fruit  which  is  now  in  my  seed 
collection.  This  species  Is  native  from  Nebraska  and  Oregon  to 
Mexico,  and  belongs  to  the  list  of  western  plants  brought  eastward 
by  the  railroads.  Its  abundance  at  this  place  indicated  that  it 
would  hold  its  own  if  not  soon  exterminated  by  building  and 
street  Improvement. 

Sanictda  trifoliata  Bioknell.     (Marion  Oounty. ) 

Taken  by  Mr.  Bartlett  July  4,  1903.  Reported  from  Indiana  by  Brit- 
ton and  Brown,  but  not  included  in  the  State  Catalogue.  Mr.  Bart- 
lett comments.  "This  plant  grows  on  river  bluJTs  and  wooded  liill- 
sides,  whereas  S.  Canadensis  is  generally  found  in  wooded  bottom- 
land. The  two  species  appear  to  intergrade  somewhat  with  one 
another,  but  never,  so  far  as  observed,  with  S.  Marylandica." 

Apoq/num  cannabinum  gldberrimum  DO.      (Marion  Oounty. ) 

Confined  to  gravel  shores  along  White  River.  Taken  August  24, 
1903,  by  Mr.  Bartlett. 

Rtvellia  cUiosa  Pursh.     (Madison  Oounty.) 

Specimens  taken  along  White  River,  at  Anderson,  August  6,  1904, 
have  all  the  leaves  vertlcileate  in   threes.     Such  variation  from 
strictly  opposite  leaves  is  very  rare  in  the  Acanthaceae.     (C.  P. 
Smith  No.  141,  in  Herb.  Bartlett.) 
OcUium  Clay  torn  Michx.     (Marion  Oounty.) 

Taken  July  10,  1904,  by  Mr.  Bartlett.  near  Indianapolis. 
Vernonia  Dnimmondii  Schuttlw.     (Marion  Oounty.) 

Taken  at  Mallott  Park,  August  14,  1904.  by  Mr.  Bartlett  This  is  a 
State  record  and  eastward  extension  of  range. 
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Thb  Dirbction  of  Differbntiation  in  a  Rbobmbratinq 
Appbndaob. 


By  Ohablbs  Zblbnt. 


( Abstract. ) 

When  an  appendage  possessing  the  power  of  regeneration  is  removed 
a  proliferation  of  new  cells  takes  place  at  the  cut  surface.  At  first  the 
structures  of  the  new  appendage  can  not  be  recognized  in  this  cell  mass, 
but  gradually  the  various  parts  appear.  The  problem  presented  for  solu- 
tion is  the  determination  of  the  manner  of  this  differentiation.  Do  all 
the  parts  of  the  new  appendage  appear  simultaneously?  If  not,  is  the 
progrression  of  the  differentiation  from  the  tip  inward,  from  the  base 
outward,  or  from  the  middle  toward  both  ends?  Or  finally,  is  the  method 
more  complex  than  any  one  of  these? 

The  antennule  of  the  common  brook  sow-bug  (Asellus)  was  chosen  as 
a  suitable  object  for  the  study  of  the  problem  because  the  structural 
differences  in  its  various  segments  are  unusually  great.  A  study  of  the 
early  stages  of  the  regeneration  shows  that  the  first  segmental  partitions 
appear  at  the  base.  These  are  followed  very  soon  by  others  at  the  tip, 
and  from  this  time  on  the  new  segments  appear  near  the  middle  of  the 
organ.  The  region  of  new  growth  is  then  located  in  one  of  the  middle 
segments.  Differentiation  therefore  proceeds  from  both  base  and  tip 
toward  the  middle  of  the  appendage. 

An  examination  of  the  growing  antennule  of  young  animals  shows 
the  same  method  of  development. 
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The  Regeneration  of  an  Antenna-likb  Groan  in  Placb  of  the 
Vestigial  Eye  of  the  Blind  Crayfish. 


By  Oharlbs  Zblbny. 


(Abstract.) 

The  right  eye  stalk  was  removed  in  nine  specimens  of  the  blind 
crayfish.  A  year  after  the  operation  three  were  alive.  Two  of  these 
showed  no  regeneration,  but  the  third  had  developed  an  antenna-Uke 
organ  in  place  of  the  removed  one.  The  new  organ  consists  of  a  slender 
feeler-like  process  covered  with  hairs  and  has  the  appearance  of  a  func- 
donal  tactile  organ.  The  terminal  third  is  unsegmented  but  the  basal 
two-thirds  Is  divided  into  segments. 

The  result  is  of  interest  because  it  furnishes  the  only  instance  as 
far  as  I  know  of  the  development  of  an  apparently  functional  organ  in 
place  of  a  removed  non-functional  one. 
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Campostoma  brevis. 


By  J.  D.  Hasbman. 


July  29,  1904,  a  class  from  the  Indiana  University  Biological  Station 
took  a  trip  to  the  Wabash  River  to  a  point  three  miles  above  Wabash, 
Indiana.  On  examining  the  material  I  found,  among  many  specimens  of 
Campostoma,  that  seven  were  different  from  the  common  species, 
anomalnm. 

Later,  I  took  a  similar  specimen  from  Deed's  Creek,  which  is  a  small 
tributary  to  Tippecanoe  River,  three  miles  north  of  Winona  Lake. 

Type;  a  specimen  7.5  cm.  long  to  base  of  caudal.     No.  L  U., 

Wabash  River. 

Cotype;  a  specimen  9.25  cm.  long  to  base  of  caudal.    No.  I.  U., 

Wabash  River. 

Cotype;  a  specimen  8.1  cm.  long  to  base  of  caudal.     No.  L  U., 

Wabash  River. 

Cotypes;  2  specimens  0.5  cm.  long  to  base  of  caudal.    No.  1.  U., 

Wabash  River. 

Cotype;  a  specimen  7.8  cm.  long  to  base  of  caudal.     No.  I.  U., 

Wabash  River. 

Cotype;  a  specimen  7  cm.  long  to  base  of  caudal.     No.  I.  U.. 

Deed's  Creek. 
D.  8;  A.  7;  scales  7-53-6;  22  scales  before  the  dorsal;  lateral  line  com- 
plete (50  or  51  pores)  equidistant  from  the  dorsal  and  ventrals;  depth 
equals  the  length  of  the  head  and  is  contained  4.25  times  in  length  of 
body:  eye  4-5  in  head;  a  large  anal  papilla;  a  breast  plate  between  ven- 
trals; a  dark  band  in  middle  of  dorsal  and  a  faint  one  in  anal;  the  alimen- 
tary canal  is  about  2i  times  the  length  of  l>ody. 

The  scales  are  more  readily  deciduous  in  anomalum  than  in  the  new 
species,  and  anomalum  is  a  little  darker  and  has  a  darker  peritoneum 
than  *'brevis.*'  The  alimentary  canal  of  the  new  species  is  not  half  as 
long  as  that  of  anomalum  and  almost  twice  the  diameter. 

11— A.  OP  SCIRNCE. 
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Comparison  of  Brbvis  and  Anomaluh. 


Campostoma 
brevis. 


Campostoma 
anomalom. 


Length  of  body  to  base  of  caadal  . 

Length  of  head 

Diameter  of  eye 

Length  of  pectoral 

Length  of  ventral 

Length  of  anal 

Length  of  dorsal 

Length  of  snout 

Rays  in  dorsal 

Rays  in  anal 

Scales  along  lateral  line 

Back  of  eye  to  origin  of  anal 

Greatest  depth  of  body 

Diameter  of  alimentary  canal 

Length  of  alimentary  canal 

Folds  on  or  aboat  alimentary  canal 


b2  mm. 
19    mm. 

4.5  mm. 
14.5  mm. 
11.5mm. 
13  mm. 
15.5  mm. 

7     mm. 

8. 

7. 

56  scales  and  52 
pores.  The  93! 
mm.  specimen 
and  all  others 
have  53  scales. 

47    mm. 

18    mm. 

1.5  to  2  mm. 

150  mm. 

About   1  i   longi- 
tudinal folds. 


81 .5  mm. 

19    mm. 

4.5  mm. 

16    mm. 

12  nmL 

13  mm. 
15.5  mm. 

7     mm. 

8. 

7. 

53  scales  and  51 
pores. 


47  mm. 

20  mm. 

1  mm. 

360  mm.* 

About   20   circu- 
lar folds. 


'^'In  a  72  mm.  specimen  I  got  the  entire  intestines  in  a  continnoas  string*  which  was 
530  mm.  long. 

The  chief  differences  between  this  species  and  anomalum  are  the 
length,  character  and  arrangement  of  the  alimentary  canal.  It  may  be 
named  brevis  in  allusion  to  its  comparatively  short  alimentary  tract 
The  intestines  of  anomalum  are  always  dark  and  break  quite  easily,  while 
those  of  the  new  species  are  white  and  not  so  fragile.  The  intestines  of 
anomalum  contain  principally  mud,  while  those  of  the  new  species  contain 
practically  no  mud;  they  are  also  more  solid  and  wrapped  up  in  fatty 
tissue.  The  alimentary  canal  of  anomalum  wraps  around  the  air  bladder 
many  times,  while  the  alimentary  canal  of  brevis  does  not  go  around  the 
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air  bladder  more  than  one  to  two  times;  and  the  other  folds  are  not  spiral 
but  lon^tudinal.  The  eyes  are  not  quite  as  darlc  (in  two  fresh  specimens  I 
observed  a  reddish  tinge  in  upper  edge  of  the  eye).  Compared  with 
anomalum,  the  tail  of  the  new  species  is  a  little  stouter  and  its  mouth 
is  a  little  larger  and  more  terminal,  and  the  abdomen  is  not  so  thick.  It 
has  no  dark  vertebral  line;  no  distinct  opercular  spot;  and  the  lateral 
line  is  more  distinct  and  passes  over  and  under  the  eyes.  But  as  before 
stated,  the  main  difference  is  in  the  alimentary  canal. 

Anomalum  is  certainly  a  mud-eater,  while  the  diet  of  brevis  is  not 
altogether  confined  to  mud;  some  had  grassy  substances  in  their  ali- 
mentary canals.  The  difference  is  not  a  sexual  difference.  I  examined 
several  males  and  females  of  anomalum,  and  all  of  them  had  the  peculiar 
arrangement  of  the  alimentary  canal  of  the  typical  anomalum.  Number 
8095  of  Indiana  University  Museum  is  identical  with  the  new  species. 
It  was  taken  in  Tennessee  by  S.  E.  Meek,  and  was  not  examined 
internally. 
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Notes  on  Some  New  or  Little-Known  Members  of  the 
Indiana  Flora. 


By  Guy  West  Wilson. 


In  preparing  the  present  pai>er  all  notices  of  si>ecies  of  general  and 
well  known  distribution  in  the  State  have  been  omitted  and  only  those 
of  more  particular  interest  included.  These  plants  naturally  fall  into  three 
groups:  first,  those  which  have  not  previously  been  recorded  as  members 
of  our  flora;  second,  those  which  have  been  recognized  as  members  of 
our  flora  since  the  publication  of  Dr.  Coulter's  Catalogue;  third,  those 
which  are  recognized  in  that  catalogue,  but  known  only  from  a  limited 
region  of  the  State  or  from  a  vei-y  few  localities. 

The  nomenclature  adopted  is  that  of  Britton's  Manual.  Synonyms 
are  given  only  in  case  of  species  which  bear  a  different  name  in  Gray's 
Manual  from  that  employed  here,  or  which  have  been  previously  reported 
from  the  State  under  another  name.  The  twenty-seven  species  which  are 
recorded  for  the  first  time  as  members  of  the  Indiana  flora  are  marked 
with  an  asterisk  (*). 

1.  Lycopodium  porophilum  Lloyd  &  Underwood.    Rock  Clnbmoss. 

The  only  reference  in  any  paper  on  the  Indiana  flora  to  this  species 
Is  by  Dr.  Coulter  in  the  Proceedings  of  the  Academy  for  1001  (p.  301), 
where  the  distinguishing  characters  of  this  species  and  its  range  are 
quoted  from  Britton's  Manual  with  the  following  remark:  "The  familiarity 
of  Dr.  Underwood  with  the  Pteridophytes  of  the  State  places  this  refer- 
ence beyond  question."  There  is  a  specimen  of  this  species  in  the  Her- 
barium of  DePauw  University,  which  was  collected  by  Dr.  MacDougal 
and  originally  labeled  L.  selago.  The  specimen  was  collected  at  Fern, 
Putnam  County,  where  the  plant  grows  sparingly  on  sandstone  cliffs  in 
company  with  L.  lucidulum.     This  is  the  type  locality  of  this  species. 

2.  Canadenm  Marsh  Taxus.    American  Yew. 

"Found  only  in  Putnam  Comity,  associated  witli  Tsuga  canndensiH,'' 
according  to  the  State  Catalogue  (p.  618).  A  specimen  in  the  herbarium 
of  the  Eli  Lily  Company,  collected  by  Walter  H.  Evans,  extends  its  range 
to  the  southei*n  part  of  Montgomery  County. 
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3.     EcfUnodorus  rordifolius  (L.)  Griesb.     Upright  Bur-head. 

**Reported  only  from  the  southern  part  of  the  State  and  iirobably  not 
extending  far  northward,  as  the  species  Is  southern  in  its  mass  distribo- 
tion/*  (State  Catalogue,  p.  624.)  The  only  citation  given  is  Vigo  County. 
This  species  occurs  in  abundance  in  a  wet  river  bottom  in  Tippecanoe 
County,  where  it  was  collected  in  midsummer. 

*4.     Panicum  copiUare  gaUingeri  Nash. 

Hamilton  County,  with  tlie  typical  form.  Probably  of  wider  distribu- 
tion in  the  State. 

6.     CfuKtochloa  vertinUata  (L. )  Scribn.     ( Ixophoms  v. )     Fox-tail  Gross. 

In  waste  places  about  dwellings,  Tippecanoe  County.  Previously 
reported  only  from  Marion  County.     (State  Catalogue,  p.  630.) 

6.     Aristida  oliganiha  Michx. 

Common  along  the  Monon  Railroad  in  Putnam  County,  growing  in 
sandy  soil.  "Found  in  the  counties  bordering  on  the  Ohio  and  lower 
Wabash  rivers."  (State  Catalogue,  p.  633.)  Probably  a  railroad  migrant 
but  now  well  established. 

*7.     Bromus  purgans  L. 

Putnam  CJounty,  in  thickets.  In  his  elaboration  of  the  Gramineae  for 
Britton's  Manual  Nash  has  included  this  species  with  B.  ciliatus,  from 
which  it  is  easily  distinguished  by  having  the  flowering  glumes  pubescent 
throughout,  remarking  that  **the  form  known  as  var.  purgans  •  ♦  • 
may  l>e  distinct."  Later  he  has  separated  the  two  species  in  Small's 
Flora  of  the  Southern  States.  Probably  of  general  distribution  in  the 
State. 

*8.     Bromus  erectns  Huds.    Upright  Brome-grass. 

Tippecanoe  County.  This  Is  the  determination  by  the  Bureau  of  Plant 
Industry  of  a  specimen  sent  by  Mr.  Fisher  of  the  Experiment  Station  dur- 
ing the  present  season. 

9.     Bromwt  tectorum  L.     Downy  Brome-grass. 

Putnam  County,  common  along  railroads  and  in  waste  places.  Pre- 
viously reported  from  Lake,  Madison  and  Tippecanoe  counties.  (Proc. 
Ind.  Acad.  Sci.  1900:  137;  1904:  301.) 

*10.     Loh'um  temulentum  L.  Darnel. 

Tippecanoe  County.  Streets  of  Lafayette,  apparently  introduced  wltb 
grass  seeds. 
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11.  Hordeum  pusilum  Nutt.     Little  Barley. 

Putnam  County,  common  in  waste  places  about  towns.  Previously 
reported  from  Tippecanoe  CJounty  by  Dorner.  (Proc.  Ind.  Acad.  Sci. 
1903:  118.) 

12.  Cyperua  rimdaris  Kunth.    Shining  Oypems. 

Putnam  County,  along  streams.  Previously  reported  "only  from  the 
northern  part  of  the  State  ♦  ♦  ♦  Round  Lake  (Deam.)."  (State  Cata- 
logue, p.  649.) 

13.  Kyllinga  piimila  Miclix. 

Putnam  and  TIpi>ecanoe  counties.  Vigo  County  is  the  most  northern 
locality  fmni  which  this  species  is  recorded  in  the  State  Catalogue,  (p. 
651.) 

*14.     Scripxus  cypennus  eriophorum  (Michx. )  Britten. 
Hamilton  County,  in  swamps. 

15.  Eriophorum  polystachyon  L.    Tall  Cotton-grass. 

"Occurring  in  very  wet  grounds  in  Putnam  County,  upon  the  authority 
of  Dr.  MacDougal.  So  far  as  has  come  to  my  knowledge,  the  only  record 
for  the  State."  (State  Catalogue,  p.  655.)  The  specimen  in  the  herbarium 
of  DePauw  University  which  should  verify  this  citation  is  Scripts  cyper- 
inns.  The  species  is  to  be  retained  as  a  member  of  our  flora,  however, 
as  it  has  been  collected  in  Lake  County  by  E.  J.  Hill. 

16.  Ca^ex  lupidiformis  Sartwell. 

Hamilton  County.  Previously  reported  only  from  the  lake  region  of 
northern  Indiana.    (State  Catalogue,  p.  658.) 

17.  Carex  retrorsa  Schwein. 

Hamilton  County.  Previously  reported  only  from  the  southwestern 
part  of  the  State.    (State  Catalogue,  p.  658.) 

*18.     Carex  lyphnoides  Schwein.     Cat-tail  Sedge. 

Hamilton  and  Tippecanoe  counties  in  swamps.  A  beautiful  sedge 
which  has  probably  been  confused  with  C.  squarrosa,  as  the  present 
species  is  not  given  in  Gray's  Manual.  The  material  from  the  two  local- 
ities shows  quite  a  wide  range  in  the  size  of  the  spikes,  the  latter  being 
short  enough  to  suggest  a  large  head  of  C.  sqmuTom,  while  the  former  are 
long  enough  to  suggest  a  small  cat-tail  flag. 
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*19.     Carer  pnisina  Wa,h\.     Drooping  Sedge. 

l*utnam  County,  in  wet  woods  and  along  streams. 

*20.     Carex  amphibola  Stead.     Narrow-leaved  Sedge. 
Hamilton  and  Putnam  counties,  in  dry  soil. 

21.     Tradescantia  hrevicaulis  Raf.     Low  Spiderwort. 

Putnam  County,  on  tlie  brow  of  dry  hills.  Previously  reported  from 
Tii)i>ecanoe  County  by  Dorner.  (Proc.  Ind.  Acad.  Sci.  1903:  118.)  These 
citations  materially  extend  the  range  of  this  species,  which  is  given  by 
Britton  as  Illinois,  Kentucliy  and  Missouri. 

•22.     Tradescantia  rejiexa  Raf.     Reflexed  Spiderwort. 

Tippecanoe  (^ounty,  along  the  Wabash  Railroad  east  of  Lafayette, 
where  it  is  well  established.  Probably  a  railroad  migrant,  as  its  mass 
distribution  is  western.  This  species  is  easily  distinguished  from  its  rela- 
tives by  its  bluish,  glaucous  vegetation. 

28.     Junrus  bufom'us  L.     Toad  Rush. 

Hamilton,  Putnam  and  Tippecanoe  counties,  common  in  wet  places 
along  streets  and  highways.  Previously  reported  only  from  the  nonhern 
part  of  the  State.    (Proc.  Ind.  Acad.  Sci.  1900:  138.) 

*24.     Juncm  dudleyi  Wiegand.    Dudley's  Rush. 

Hamilton  County,  in  wet  places.  With  the  habit  of  J.  tenuis,  from 
which  it  is  readly  distinguished  by  the  yellowish,  cartilaginous  margins 
of  its  leaf  sheaths,  the  latter  species  having  whitish,  membranous  margins. 

*25.     Junctof  necundus  Beauv.    Second  Rush. 

Putnam  County,  very  rare  in  dry  pastures.  The  mass  distribution  Is 
east  of  the  Alleglieny  Mountains,  and  its  occurrence  inland  by  no  means 
frequent. 

26.  IlemerocaUis  fulra  L.     Day  Lily. 

Tippecanoe  County,  along  small  streams.  No  locality  in  the  northern 
half  of  the  State  is  given  for  this  species  in  the  State  Catalogue,     (p.  67JK> 

27.  Populiis  grandirhniata  Michx.     Great-toothed  Aspen. 

Clay,  Hamilton  and  Putnam  counties.  The  former  citation  is  based 
on  a  specimen  in  the  herl)arium  of  DePauw  University  which  was  col- 
lected by  Dr.  MacDougal,  while  the  other  two  are  from  personal  collec- 
tions. According  to  the  State  Catalogue  (p.  701)  this  tree  has  been  re- 
ported only  from  the  lower  Wabash  Valley. 
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28.     HuHndm  Inpuhis  L.     Hop. 

This  species  is  giveu  in  the  State  Catalo>?ue  as  an  escape  from  cultiva- 
"tion,  which  is  doubtless  true  of  some  of  tlie  stations  of  this  plant  within 
the  State.  In  other  localities  it  is  evidently  a  native.  Among  these  is  a 
region  of  very  low  bottom  land  near  White  River  in  Hamilton  County, 
where  wild  hops  of  a  good  quality  are  by  no  means  rare.  Some  of  the 
older  residents  of  the  county  say  that  in  the  days  when  the  greater  part  of 
this  region  was  still  unsettled  that  annual  tiips  were  made  to  the  swamps 
of  this  region  for  the  puri>ose  of  gathering  the  family  supply  of  hops. 
This  region  furnished  the  hop  vines  which  are  still  growing  at  some  of 
the  older  homesteads. 

•29.     Humulm  japonica  Sieb.  &  Zucc.     Japanese  Hop. 

Tippecanoe  County,  about  dumps  in  Lafayette,  where  it  produces  seeds 
freely. 

30.  Asarum  acuminatum  (Ashe)  Bicknell. 

Putnam  Countj',  with  A.  canadensis  and  of  about  equal  abundance. 
First  recorded  as  a  member  of  our  flora  by  Mr.  Dorner,  who  collected  it 
in  Tippecanoe  County.    (Proc.  Ind.  Acad.  Sci.  1()03:  118.) 

31.  Chenopodium  murale  L.    Nettle-leaved  Goosefoot. 

Hamilton  County.  This  weed  has  been  introduced  into  the  country 
districts  in  the  packing  of  grocery  Vioxes.  It  is  also  «iuite  common  in 
waste  places  about  towns.  Previously  reported  from  Tippecanoe  County 
by  Mr.  Stewart.     (Proc.  Ind.  Acad.  Sci.  1901:28.'?.) 

32.  Airiplex  paltda  L.    Spreading  Orachne. 

Hamilton,  Maiion  and  Tippecanoe  counties.  In  the  first  two  counties 
this  is  a  common  weed  along  country  roads  while  it  Is  very  common  in 
waste  places  about  Indianapolis  and  I^afayette.  According  to  Biltton's 
Manual  this  sjiecies  is  confined  principally  to  the  eastern  states.  Pre- 
viously reported  from  Marion  and  Steuben  counties.  (Proc.  Ind.  Acad.  Sci. 
1904:  303.) 

♦83.     Airiplex  horieme  L.     Garden  Oracline. 

Hamilton  County,  growing  in  waste  places  about  towns. 

34.     Allonia  nyclaginea  Michx.     Wild  Fonr-o-Clock. 

Tippecanoe  County.  Well  established  along  the  Wabash  Railroad 
both  east  and  west  of  Lafayette.     Previously  reported  from  Hamilton, 
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Putnam  and  Marlon  counties.  In  all  the  localities  which  have  come  under 
my  observation  this  is  truly  a  railroad  weed.  (State  Catalogue,  p.  733, 
Proc.  Ind.  Acad.  Sci.  1904:  223.) 

35.     Fumaria  ojfficinah's  L.     Fumitory. 

Putnam  County.  Previously  reimrted  only  from  the  eastern  part  of 
the  State.     (State  Catalogue,  p.  7t».) 

♦36.     Lepidium  campfstre  (L,)  R.  Br.  Field  (Dress. 
Putnam  County,  roadsides. 

37.  Sisymbrium  altissimum  L.     Tumbling  Mustard. 

Hamilton,  Putnam  and  Tipi>ecanoe  counties.  The  first  notice  of  this 
species  In  Indiana  occurs  in  the  Proceedings  of  the  Academy  for  1901 
(p.  3(H))  where  it  is  reported  by  Dr.  Hessler  afi  "growing  along  the  State 
Line  Railroad  east  of  I^ake  Cicott,  Cass  County,"  and  by  H.  W.  Clark 
from  Marshall  County.  In  the  Proceedings  for  1903  (p.  134)  Mr.  Smith 
reports  that  a  single  specimen  was  taken  along  the  Monon  Railroad  near 
the  State  Fair  Grounds  at  Indianapolis.  These  records  point  to  a  wide 
distribution  over  the  State  as  a  railroad  weed.  This  is  one  of  the  most 
important  migrants  which  has  entered  our  State  in  recent  years,  as  it  is 
one  of  the  worst  weeds  of  the  grain  fields  of  the  northwest.  So  imi)ortanl 
indeed  is  this  weed  that  it  has  received  considerable  attention  both  in 
experiment  station  and  government  publications.  The  station  in  Tippe- 
canoe County  indicates  that  the  species  has  probably  been  brought  in  with 
grain,  as  it  is  found  along  the  switch  by  one  of  the  elevators. 

38.  Barharea  stricta  Andrz. 

This  species  is  admitted  to  the  State  Catalogue  on  the  authority  of 
Dr.  MacDougal,  who  reported  it  from  Putnam  County,  but  on  account  of 
range  probabilities  "it  is  somewhat  doubtfully  included."  (State  Cata- 
logue, p.  766.)  This  species  is  quite  abundant  along  a  small  stream  in  the 
central  part  of  Putnam  County. 

39.  Boripa  ninuata  (Nutt.)  A.  S.  Hitchcock. 

This  species  is  also  admitted  to  the  State  Catalogue  tentatively  on 
the  authority  of  a  specimen  collected  in  Putnam  Ck)unty  by  Dr.  Mac- 
Dougal. (State  Catalogue,  p.  760.)  This  species  is  well  established,  at  a 
single  station  on  the  Big  Four  Railroad  west  of  Greencastle  where  it  has 
been  able  to  maintain  itself  for  the  past  fifteen  years. 
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40.     Cardamine  pennsylvanica  Mnlil.    Smooth  Bitter  Cress. 

Previously  reported  by  C.  C.  Deam  from  Wells  County.  (Proc.  Ind. 
Acad.  Sci.  1900:  139.)  This  species  Is  probably  of  general  occurrence 
throughout  the  State,  but  has  been  confused  with  G.  Mrauta,  from  which 
it  differs  in  the  entire  absence  of  pubescence.  The  reference  to  the  latter 
species  from  Hamilton  and  Putnam  counties  in  the  State  Catalogue  (p. 
768)  should  be  transferred  to  the  species  under  consideration  as  all  the 
material  in  the  herbarium  of  DePauw  University  and  in  my  own  collection 
from  these  localities  belongs  here.  I  have  been  unable  to  find  a  single 
specimen  of  G.  hirsuta  in  either  county. 

♦41.     Coringia  oi-ientalw  (L. )  Dnmort.     Hare's  Ear.     Treacle  Mustard 
Putnam  and  Tippecanoe  counties,  along  the  Monon  Railroad. 

*42.     Heuchera  hirsuticaidis  (Wheelock)  Rydb.    Hirsute  Heuchera. 

Putnam  County,  in  dry  woods  and  thickets.  This  species  is  intermedi- 
ate between  H.  villosa  and  H.  americanay  from  the  former  of  which  It  is 
easily  distinguished  by  the  shallow,  rounded  lobes  of  its  leaves,  and  from 
the  latter  by  Its  hirsute  scape.  Previously  reported  from  Steuben  County. 
(Proc.  Ind.  Acad.  Sci.  1904:  220.) 

43.  Ribes  gracile  Michx.     Missouri  Gooseberry. 

Hamilton  and  Marion  counties.  This  species  is  by  no  means  common 
in  this  portion  of  the  State.  Previously  reported  from  Vigo,  Tippecanoe 
and  Kosciusko  counties.    (State  Catalogue,  p.  778.) 

44.  Bibts  rnbnnn  L.     Red  Currant. 

Putnam  County,  sparingly  escaped  from  cultivation. 

46.     Fragaria  americana  (Porter)  Britton.     American  Strawberry. 

Putnam  County,  in  hilly  woods.  I*reviously  reported  from  Wells 
County  by  Mr.  Deam.     (Proc.  Ind.  Acad.  Sci.  1900:  140.) 

♦46.     Polentilla  mlphurea  Lam.     Rough-fruited  Cinquefoil. 

Putnam  County,  streets  of  Greenoastle  and  adjoining  pastures,  ap- 
parently introduced  in  lawn  grass  seed  and  now  well  established  in  a 
limited  area. 

♦47.    Rosa  arkansaim  Porter.     Arkansas  Rose. 

Putnam  County.  This  western  rose  is  established  at  a  number  of 
points  along  the  embankment  of  the  Big  Four  Railroad  east  of  Green- 
castle. 
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•48.     Pyrus  communis  L.     Scrub  Pear. 

Hamilton  and  Putnam  counties,  in  red  clay  soil.  Within  the  course  of 
a  few  years  abandoned  fields  in  the  hill  counties  are  covered  witii  a 
growth  of  blaclcberrles,  hickory  and  pears.  Fruiting  trees  are  not  un- 
ccftnmon. 

♦49.     Amygdalis  persica  L.     Peach. 

Putnam  County.  A  number  of  bearing  trees  are  to  be  found  about  the 
dumps  and  In  the  woods  where  seeds  have  been  thrown. 

60.  Babtisia  linctoria  (L.)  R.  Br.     Wild  Indigo. 

Tippecanoe  County.  A  single  plant  of  this  species  was  found  late  in 
the  fall  at  tlie  brow  of  a  hill  in  company  with  Andropogon  and  lAthosper- 
mum.  The  only  locality  given  in  the  State  Catalogue  is  Steuben  County, 
(p.  7D9.) 

61.  Geranium  pusilum  Burm.  f.    Small-flowered  Cranes-bill. 

In  the  Proee<»ding8  of  the  Academy  for  1903  (p.  118)  Mr.  Dorner  says: 
"In  the  summer  of  1902,  this  was  found  growing  among  the  grass  on  tbe 
Experiment  Station  grounds.  This  one  collection,  however,  without  any 
additional  observations  Is  hardly  euougli  to  admit  it  to  the  State  flora." 
The  station  in  question  appears  to  be  well  established  and  spreading, 
exterminating  the  grass. 

*62.     OxuUh  cornitmlata  L.     Yellow  Procumbent  Wood-sorrel. 

Putnam  County,  along  the  Big  Four  Railroad  west  of  Greencastle. 
Britton  gives  the  range  of  this  species  as  **in  ballast  about  eastern  sea- 
ports, and  freipiently  growing  on  the  ground  in  greenhouses  •  •  • 
Hccoutly  found  in  Ontario.*'  The  plant  is  aLso  found  in  the  warm  regions 
of  both  hemispheres. 

68.     Hypcrcum  jnttculalum  Walt.    Spotted  St.  John's-wort 

Hamilton  County.  Previously  reported  from  Steuben  and  Marion 
counties.    (State  (Catalogue,  p.  8.39;  Proc.  Ind.  Acad.  Sci.  1903:  134.) 

54.     Sarothra  gentionoidfs  L.      Pine-weed. 

Fulton  County.  Material  collected  by  Dr.  Underwood  is  in  the  her- 
barium of  DePauw  University. 

*55.      17o/a  palmatd  sororin  (Willd. )  Pollard. 
Putnam  County,  in  rich  woods. 
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*56.     Viola  papilionacea  domestica  {Bicknell)  Follard,    Field  Violet. 
Putnam  County,  in  cultivated  fields.    Not  common. 

67.    Pamflora  lutea  L.     Yellow  Passion  Flower. 

Putnam  County,  on  the  embanlcment  of  the  Big  Four  Railroad  west  of 
Greencastle.  The  most  northern  record  for  the  State.  (State  Catalogue, 
p.  846.) 

58.     Onagra  biennis  grandiflora  (Ait.)  Lindl.     (Oenothera  b.  g.) 

Putnam  County,  along  the  Big  Four  Railroad.  The  only  previous 
mention  of  this  species  in  the  State  is  found  on  page  179  of  the  Proceed- 
ings of  the  Academy  for  1901,  where  It  is  recorded  that  "a  patch,  prob- 
ably of  recent  introduction,  of  var.  grandiflora  was  found  in  moist  ground 
near  Warsaw." 

69.     Anogra  alhicauliis  (Pursh.)  Britton.    Prairie  Evening  Primrose. 

Tippecanoe  County,  The  State  Catalogue  (p.  852)  classes  this  species 
as  "an  exceptional  form  occasionally  occurring  in  the  southern  counties. 
Its  northern  limit  in  the  State  seems  to  be  Hamilton  County."  This  showy 
flower  was  collected  at  two  stations  in  the  vicinity  of  Lafayette  the  past 
summer.  It  was  rather  abundant  in  a  meadow  east  of  the  city  and  several 
plants  were  found  along  the  Belt  Railroad  about  a  mile  distant. 

60.  Circ(vea  liUeliana  L.     Enchanter^s  Nightshade. 

The  texts  with  one  accord  speak  of  the  plants  of  this  genus  as  white 
flowered.  This,  however,  is  inaccurate,  as  the  present  species  shows  a 
marked  variation  in  this  respect.  While  the  flowers  are  typically  white 
there  are  all  the  intermediate  shades  up  to  a  bright  pink.  The  first  part 
of  the  flower  to  change  its  color  is  the  outside  of  the  sepals,  then  the  en- 
tire sepal,  and  last  of  all  the  petals.  Dr.  Coulter  tells  me  that  he  has  seen 
this  form  rather  frequently  in  this  State  and  in  New  York  during  the  past 
summer.  I  have  collected  the  red  flowered  form  in  a  single  locality  in 
Hamilton  County. 

61.  Anagallis  arvemis  L.     Poor  Man's  Weatherglass. 

Putnam  County.  A  specimen  of  this  species  collected  in  Putnam 
County  by  Miss  Amelia  Ellis  is  in  the  herbarium  of  DePauw  University. 
The  most  northern  record  given  in  the  State  Catalogue  is  Monroe  County. 
(P.  873.) 
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62.  Obolctria  virginica  L,    Pennywort. 

Putnam  County,  on  a  wooded  hillside.     The  most  northern  locality 

previously  reported  In  the  State  is  Vigo  County.    (State  Catalogue,  p.  879.) 

63.  Oanobolua  leavU  Michz.     (Ampelinos  alibidus  (NuU)  Britt. ;  Ensleniaa. ) 

Climbing  Milkweed, 
Hamilton  and  Tippecanoe  counties.  "Confined  to  the  southern  coun- 
ties, its  northern  record  being  Vigo  County."  (State  Catalogue,  p.  884.) 
Each  of  these  stations  is  of  interest,  as  they  very  materially  extend  the 
range  of  this  species  in  the  State.  The  Hamilton  County  locality  was  in 
an  abandoned  roadway  which  had  in  latter  years  become  a  fence  row. 
The  soil  is  red  clay  and  the  locality  about  a  mile  from  the  river.  The 
plant  maintained  itself  for  a  number  of  years  and  began  to  spread  to  the 
adjacent  fields.  It  was  at  last  eradicated  by  the  landowner.  The  vine  Is 
abundant  in  the  bottoms  of  the  Wabash  River  near  Lafayette,  where  it 
is  a  bad  weed  iu  cornfields.  This  species  is  probably  of  wider  distribu- 
tion in  the  State  than  the  recorded  localities  would  indicate,  as  it  is  very 
easily  overlooked  on  account  of  the  superficial  resemblance  of  its  leaves  to 
those  of  Ipomoea  pandurata  with  which  it  grows. 

64.  Macroccdyx  nyctalea  (L. )  Kuntze. 

Tippecanoe  County.  A  clump  of  this  plant  was  found  near  the  bank 
of  the  Wabash  River  near  Lafayette.  Previously  recorded  only  from  Vigo 
and  Knox  counties.    (State  Catalogue,  p.  893.)* 

•66.     Stachys  arnbigua  (A.  Gr.)  firitton.     {S,  hyssipif alius  ambigua  Gray.) 
Putnam  and  Tippecanoe  counties,  in  swamps  and  along  streams. 

66.    Melissa  oficinalis  L.     Bee  Balm. 
Hamilton  County. 

♦67.    Riwllia  strepens  mierarUha  (Engelm.  &  Gray)  Britton.    (R.  s.  cleistan- 
tha  A.  Gray.) 
Hamilton  and  Marion  counties.    This  is  the  commonest  form  of  this 
8i)ecies  in  the  central  part  of  the  State. 

68.     Lonkera  sempervirem  L.    Honeysnckle. 

Tippecanoe  County,  on  dry  hillsides.  Not  previously  reported  "north 
of  Wayne  County."     (State  Catalogue,  p.  944.) 


^Since  found  oommon  aboat  Lafayette.    June,  1906. 
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69.     Tragopogon  porrifoUus  L.    Oyster  Plant. 

Putnam  County,  In  waste  places  about  Greencastle.  Previously  re- 
ported from  Wells  County  by  Deam.    (Proc.  Ind.  Acad.  Scl.  1900:  142.) 

•70.     Silphium  terebinthinaceum  pinnatifidum  (Ell. )  A.  Gr. 

Hamilton  County.  The  citation  of  the  species  (State  Catalogue,  p. 
082),  is  incorrect,  as  the  specimens  have  laciniate  radical  leaves. 

71.  Helianthus  petiolaris  l^TJLtt, 

Tippecanoe  County,  along  the  Big  Four  Railroad  west  of  Lafayette. 
Previously  reported  from  Lake  County.     (Proc.  Ind.  Acad.  Scl.  1900:  141.) 

72.  Synosma  siuiveolens  (L. )  Raf. 

Hamilton  County.  The  material  first  collected  of  this  species  was 
defective,  and  so  determined  as  Coleosanthus  grandiflorus  and  reported 
to  Dr.  Coulter.  Later  collections  of  material  made  a  correct  determina- 
tion possible.  The  latter  species  should,  therefore,  be  stricken  out  of  the 
doubtful  list  of  Indiana  plants. .  (State  Catalogue,  p.  608.) 

73.  Centauria  cyanits  L.     Blue  Bottle. 

Tippecanoe  County,  in  cultivated  grouud  and  al>out  dumps. 

•74.     Centauria  soUtitialis  L.    Yellow  Star  Thistle. 

Dearborn  County.  This  plant  was  sent  to  the  experiment  station 
under  date  of  October  1(5,  1905,  by  Lute  Helm  of  Moores  Hill,  who  re- 
ported it  as  a  weed  in  alfalfa  fields.  It  is  an  old  world  plant  which  is 
sparingly  naturalized  in  the  Southern  States.  It  can  be  readily  distin- 
guished from  C.  calcitrapa  by  its  yellow  flowers.  This  species  is  not  in- 
cluded in  Britton's  Manual. 

Lafayette,  Ind.,  November,  1905- 
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Rust  of  Hamilton  and  Marion  Counties,  Indiana. 


By  Guy  West  Wilson. 

The  present  catalogue  of  Urcdinahs  is  based  chiefly  upon  a  collection 
of  thirty-eight  species  made  in  the  southern  part  of  Hamilton  and  the 
northern  part  of  Maiion  counties  between  the  3d  of  August  and  the  2d  of 
September  of  the  present  season.  The  hosts  number  forty-four,  of  which 
Aster  paniculatvs  and  Arena  saliva  were  the  most  prolific,  the  former 
harboring  three  and  the  latter  two  species.  Previously  but  two  species, 
GyuiTWConia  interstitialis  and  Dicaeoma  canaliculata,  Imd  been  collected 
In  this  region.  The  former  did  not  reappear  In  this  collection,  thus  making 
the  total  number  of  species  to  date  thirty-nine.  This,  however,  can  l>e 
regarded  merely  as  a  preliminaiy  catalogue,  as  the  collecting  season  was 
too  short  and  the  time  which  could  be  devoted  to  the  work  too  limited  to 
make  an  exhaustive  collection.  A  number  of  other  sikhmcs  have  been 
observed  in  previous  years,  but  as  no  specimens  were  collected  they  are 
not  included  In  the  present  list.  Careful  collecting  in  this  region  would 
probably  double  the  number  of  species  and  would  certainly  greatly  ex- 
tend the  list  of  hosts  for  those  already  collected,  as  the  host  plants  of 
forty-five  other  Indiana  rusts  as  well  as  some  thirty-live  additional  hosts 
of  those  here  enumerated  occur  in  this  region. 

Of  the  species  catalogued,  twelve  may  be  classed  as  injurious,  as  their 
hosts  are  cultivated  plants.  A  few  other  species  oxicur  upon  plants  which 
are  cultivated  elsewhere,  and  in  such  localities  would  be  properly  classed 
as  injurious,  while  In  the  present  instance  they  might  even  be  considered 
beneficial  species.  Among  the  injurious  species  first  place  belongs  to  the 
grain  rusts  (Dicaeoma  poculiforme  and  D.  rhamni),  which  often  seriously 
reduce  the  yield  of  small  grains.  Of  scarcely  less  importance  is  the  black- 
berry rust  (Oymnoconia  interstitialis),  which  was  disastrously  abundant 
in  this  region  a  half  dozen  years  ago.  So  great  was  its  ravages  that  a 
considerable  acreage  of  blackberries  which  were  cultivated  for  market  had 
to  be  removed.  The  rust  was  not  seen  this  season  and  was  not  abundant 
last,  so  the  fruitgrowers  are  again  putting  out  blackberries.*  The  Carolina 
poplar,  which  is  used  as  a  shade  tree  in  towns,  is  sometimes  seriously 


'^Abundant  on  wild  sps.of  Rubut  in  May,  1906. 
42— A.  OF  Science, 
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affected  by  a  rust  (Melampsora  medusw).  The  clover  rust  (Caeomurus 
trifolii)  was  found  sparingly  on  alsike  clover  and  abundantly  on  red 
clover,  causing  some  damage  to  the  crop  In  places.  The  asparagus  m^i 
(Dicaeoma  asparagij,  so  far  as  it  was  observed,  occurs  only  upon  wild 
plants,  and  as  this  vegetable  is  not  cultivated  extensively  in  the  infested 
region  it  has  little  economic  importance  save  as  a  menace  to  the  occa- 
sional asparagus  beds  in  the  vicinity.  The  corn  rust  (Dicaeoma  sorghi/ 
was  very  abundant  this  season,  but  is  not  credited  with  any  serious  dam- 
age. 

The  Ave  remainmg  species  are  to  be  regarded  as  injurious  or  not  ac- 
cording to  the  host  which  they  infest.  The  most  important  of  these  is 
the  beau  rust  (Caeomurus  phaseolij,  which  was  collected  on  com  beans 
and  seen  abundantly  on  dwarf  beans,  which  It  damaged  to  a  considerable 
extent.  This  rust  also  occurs  abundantly  on  a  wild  bean  (Strapfwstjfle^ 
heliolaj  which  is  a  serious  pest  in  low  river  bottoms.  The  various  wild 
sunflowers  as  well  as  the  common  species  (Helianthvs  annwis)  are  often 
seriously  affected  by  a  rust  (Dicaeoma  helkmthi).  By  the  middle  of  Au- 
gust the  plants  of  the  common  sunflower  in  some  sections  of  Indianapolis 
were  almost  defoliated,  and  such  leaves  as  did  remain  were  rendered 
unsightly  by  this  rust.  Had  only  that  multitude  of  sunflowers  which 
abound  in  the  river  bottoms  and  alK)Ut  the  dumps  of  the  city  been  in- 
fected, this  rust  would  deserve  a  place  among  the  beneficial  species.  All 
the  wild  species  of  aster  are  used  for  ornament,  especially  in  country  gar- 
dens, hence  the  three  aster  rusts  (Coleosporium  solidaginis,  Dicaeoma 
a^trris  and  D.  varaciaasterisj  assume  the  role  of  injurious  specit^s.  Thi* 
is  especially  true  of  the*  last  species,  which  often  sadly  disfigures  its  host. 

A  number  of  specit^s  occur  upon  weeds  of  greater  or  less  importance 
and  so  are  to  be  considered  beneficial,  inasmuch  as  they  assist  in  keeping 
these  pests  in  check.  Of  these  the  rust  of  the  wild  morning-glory 
(Dicaeoma  coni-olvuUJ  and  of  the  bind  weed  {Dicaeoma  polygoni-con- 
volvvli)  are  probably  the  most  important,  as  their  hosts  are  among  the 
worst  of  the  rust-bearing  weeds  of  the  region.  The  rust  of  the  cocklebur 
and  horse  weed  (Dicaeoma  xanthii)  also  deserves  mention.  The  iron  weed 
rust  (Colcosporiitm  r^ernoniw)  is  common  and  often  entirely  covers  the 
lower  surface  of  the  leaves  of  its  host  to  the  serious  injury  of  the  latter. 

At  the  time  this  collection  was  made  conditions  favored  the  detailed 
study  of  the  rust  flora  of  a  limited  area,  to  wit,  section  5,  range  4  east 
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township  17  north.  This  section  has  an  area  of  about  seven  hundred  acres 
and  is  l)ounded  on  three  sides  and  crossed  from  north  to  south  by  public 
highways.  The  land  is  gently  rolling  with  a  sandy  loam  soil  and  a  red 
clay  subsoil.  In  the  northwest  quarter  is  what  was  once  a  lake  but  is  now 
a  flourishing  cornfield,  on  the  western  border  of  which  a  few  small  bogs 
remain  unditched.  This  region  is  drained  by  a  ditch  which  is  partly  open, 
and  whi<!h  crosses  the  low  black  lands  of  the  southeastern  quarter  of  the 
section.  Of  the  forty  or  fifty  acres  of  timber  land  scarcely  an  acre  can  be 
said  to  be  in  a  state  of  nature,  while  the  greater  portion  of  this  area  is 
closely  pastured  and  part  of  it  is  in  process  of  clearing.  The  present  pop- 
ulation is  sixty-six  and  is  entirely  agricultural.  The  staple  crops  are  corn, 
wheat,  oats,  timothy  and  clover.  Some  fruit  and  a  few  vegetables  are 
grown  for  market,  but  usually  for  home  consumption  only.  The  or- 
namentals are  those  usually  found  about  country  homes.  The  farms 
are  kept  as  free  from  weeds  as  in  the  average  Indiana  neighborhood. 
Such  a  region  Is  scarcely  an  inviting  collecting  ground  and  would  often  be 
passed  by  as  unworthy  of  attention,  yet  it  yielded  thirty-six  species  of 
rusts  on  forty-three  hosts.  These  are  marked  with  an  asterisk  (♦)  in  the 
catalogue. 

The  nomenclature  of  host  plants  is  that  of  Britton's  Manual,  while 
the  rusts  are  named  in  accordance  with  the  usually  accepted  nomenclature. 
Synonyms  are  given  for  hosts  when  they  have  a  different  name  in  Gray's 
Manual  and  for  the  rusts  when  the  last  published  notice  of  these  was 
under  a  different  name  from  that  used  in  this  catalogue.  Reference  to 
previous  publication  in  the  Proceedings  of  the  Academy  are  by  year  and 
page.  A  set  of  specimens  of  this  collection  has  been  deposited  in  the  her- 
barium of  Dr.  Arthur,  who  has  kindly  verified  all  determinations. 

Order  UREDINIALES. 
Family  Goleosporiaceae. 

1.     CoLEOSPORiUM  SOLIDAQINIS  ( 5c/iur. )  Thuem, 
♦On  Aster  ericoides  L.    Hamilton. 
*On  Aster  panicnlatus  Lam.     Hamilton. 
*On  Solidago  canadensis  L.     Hamilton,  Marion. 

2       COLEOSPORIUM  VERNONI^  B.  and  C. 

•On  Vemonia  fasloulatns  Michx.     Hamilton. 
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Family  Melampsoraceae. 

3.  PUCOINIASTRUM  AGRIMONIAE   (DC.)  Diet. 

♦On  Agrimonia  mollis  (T.  &  G.)  Britt.    {A.  parviflora  Ait.)    Ham- 
ilton. 

4.  Melampsora  BiQELOWii  r/iu^m.     (if. /or/iio«a  (Pers. )  Scliroet.) 

On  Salix  cordata  Mahl.     Hamilton. 

*On  Salix  flnviatilis  Nntt.     (S.  longifolia  Mnhl. )     Hamilton,  Ma- 
rion. 

5.  MeLAMPSORA  MEDUSAE  Thitem. 

♦On  Populos  deltoides  Marsh.     (P.  monilifera  Mnhl.)     BLamilton, 
Marion. 

Family  Pucciniaceae. 

6.  Qymnoconia  interstitiaus  (Schl.)   Lagh.      {Puccia  interMialis  Schl.) 

Tranzschel. ) 
♦On  all  species  of  Rubus.     Hamilton.     1894  :  157. 

7.  Gaeomurus  OALADii  (Srhw.)  Kuntze. 

On  Arisaema  dracontium  (L. )  Schott.     Hamilton. 
♦On  Arisaema  triphyllnm  (L. )  Torr.    Hamilton. 

8.  Gaeomurus  euphorbia  (Svhw. )  Kuntze. 

On  Euphorbia  dent«ta  Micbx.    Hamilton,  Marion. 
♦On  Euphorbia  humistrata  Engelm.     Hamilton. 
♦On  Euphorbia  maculata  L.    Hamilton. 

♦On  Euphorbia  nutans  Lag.  {E.  hy/)ericifolm  Gr. )  Hamilton,  Ma- 
rion. 

9.  Gaeomurus  hedysari-paniculati  {Schw.)  Arth. 

♦On  Meibomia  sessilifolia  (Torr. )  Kuntze.?  (Desmodium  s. ).  Ham- 
ilton. 

♦On  Meibomia  viridiflora  ( L. )  Kuntze.  ( Desmodiuin  v. )  Hamilton, 
Marion. 

10.  Gaeomurus  howei  (Pk.)  Kunlze. 

♦On  Asclepias  syriaca  L.  (.4.  cornuti  Dec.)    Hamilton,  Marion. 

11.  Gaeomurus  junci  (Sehw.)  Kuutzc. 

♦On  Jancus  tenuis  Willd.     Hamilton,  Marion. 

12.  Gaeomurus  periuynius  ilfahi.)  Kuntze. 

♦On  Garex  utriculata  Boot.     Hamilton. 

13.  Gaeomurus  phaseoli  (Pers.)  ArUi, 

♦On  Phaseolus  vulgaris  L.     Hamilton. 
On  Strophostyles  helvola  (L. )  Britt.     {Phaseolus  diversi/oliiuf  Peis.) 
Marion. 
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14.    Oaeomurus  Polygoni  (Pen.)  KurUze. 

*0n  Polygonum  aviculare  L.    Hamilton. 
16.    Oaeomurus  trifolh  (Hedw.)  Gray 

•On  Trifolium  hybridnm  L.    Hamilton. 

*On  Trifolium  pratense  L.    Hamilton,  Marion. 

16.  DiCAEOMA  ANGUSTATUM  (Pk.)  KunUc. 

•On  Scripus  atrovirens  Muhl.    Hamilton. 

17.  DiOAEOMA  ASPARAGi  (DC.)  Kutitze. 

On  Asparagus  officinale  L.    Hamilton. 

18.  DiCAEOMA  A8TERIS  (Duby)  Kuntze, 

*0n  Aster  paniculatus  Lam.    Hamilton. 

19.  DiCAEOMA  CANALIOULATA  (Schw,)  Kuntze,     (PtuTinia  indu»iata  D.  &  H.) 

*On  Oyperus  strigosus  L.    Hamilton.     1894  ;  157. 

20.  DiCAEOMA  CARA0IS-A8TER18  Arth. 

•On  Aster  paniculatus  Lam.    Hamilton. 

21.  DiCAEOMA  0ARA0IS-80IJDAGINI8  Arth, 

♦On  Oarex  oonoidea  Schkuhr.    Hamilton. 

22.  DiCAEOMA  ciRCAEAE  (Pers.)  Kuntze. 

♦On  Oircaea  lutetiana  L.    Hamilton. 

23.  DiCAEOMA  CONVOLVULI  (Pers.)  Kuntze. 

On  Conyolyulus  sepium  L.    Hamilton,  Marion. 

24.  DiCAEOMA  DAYI  (Clint.)  KwUze. 

*On  Sterionema  ciliatum  (L.)  Raf.     Hamilton. 

25.  DiCAEOBfA  EMACULATUM  {Sckiv.)  Kuntze. 

>0n  Panicum  capillare  L.  Hamilton. 
28.    DiCAEOMA  HELiANTHi  (Schw.)  Kuutze. 

On  Helianthus  annuus  L.     Hamilton,  Marion. 

On  Helianthus  tuberosus  L.  Marion. 
•On  Helianthus  sp.     Hamilton. 

27.  DiCAEOMA  LATERiPES  ( B.  and  R. )  Kuntze. 

On  Ruellia  stripens  L.    Hamilton. 

28.  DiCAEOMA  MENTHAE  {Pen.)  Gray. 

^On  Agastache  nepetioides  (L. )  Kuntze.     (Lophanthus  n.)    Hamil- 
ton. 
♦On  Blephia  hirsuta  (Pursh.)  Torr.     Hamilton. 

On  Mentha  canadensis  L.    Hamilton. 

On  Monarda  fistulosa  L.     Hamilton. 

29.  DiCAEOMA  MUHLENBERGIAE  (A.   &  H.)  Arth. 

•On  Muhlenbergia  diffusa  Schreb.    Hamilton. 
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30.  DiOABOMA  POCULIFORMB  {Jocq,)  Kxmtze. 

*On  Agrostis  alba  L.  Hamilton. 
*On  Arena  satira  L.  Hamilton. 
*On  Triticnm  vnlgare  L.    Hamilton. 

31.  DlCAEOBUL  PODOPHYLLi  (Schw.)  Kunize. 

*On  PodophjUnm  peltatnm  L.    Hamilton. 

82.  DlOAEOMA  POLOOONI-AMPHIBII  (Pers.)  ^rt^. 

*On  Polygonum  emersom  (Michx.)  Britt.     (P.  muhUnbergii  Wats.) 
Hamilton. 

83.  DiOABOMA  POLYGONI-OONVOLVULI  (Hedtp,)  Arth, 

*On  Polygonum  convolvulus  L.    Hamilton,  Marion. 

84.  DlCABOMA  PUNOTATUM  {Str.)  Arth. 

*On  Galium  concinotum  T.  &  G.    Hamilton. 
*On  Galium  trifldum  L.    Hamilton. 
On  Galium  tinctorium  L.    Hamilton. 

35.  DiOAEOMA  RHAMNi  ( GmeL )  KunUe, 

^On  Avena  sativa  L.    Hamilton. 

36.  DiCAEOMA  80RGHI  (Schtr,)  Kuntze. 

^On  Zea  mays  L.    Hamilton,  Marion. 

37.  DiCAEOMA  TARAXACI  ( PloHT, )  Kuntze. 

*On  Taraxacum  taraxacum  (L. )  Karst.    ( T,  officinale  Weber. )  Ham- 
ilton, Marion. 

38.  DiCAEOMA  XANTHii  (Schw,)  Kutiizc. 

*On  Ambrosia  trifida  L.     Hamilton. 
On  Xanthium  canadense  Mill.    Hamilton,  Marion. 

39.  Gymnosporaniuum  olobosum  FarL 

•On  Crataegus  punctata  Jacq.    Hamilton. 
Lafayette,  Ind.,  November,  1905. 
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A  Travertine  Deposit  in  Tippecanoe  County,  Indiana. 


By  Guy  West  Wilson. 


On  the  west  bank  of  the  Wabash  River,  near  the  Indiana  Soldiers* 
Home,  a  steep  bluff  skirts  the  stream.  A  short  distance  below  the  "Teeum- 
seh  Trail"  the  slope  has  been  greatly  modified  by  the  action  of  the  seep 
water  which  trickles  down  the  bank  and  makes  a  small  marsh  near  the 
level  of  the  river.  This  region  of  a  few  square  rods  extent  is  the  lodging 
place  of  the  leaves  and  twigs  from  the  forest  trees  above,  thus  materially 
impeding  the  flow  of  tlie  small  amount  of  seep  water,  which  is  highly 
charged  with  carbonate  of  lime,  causing  it  to  make  a  deposit.  As  this 
mass  has  been  undistrubed  for  a  number  of  years  a  considerable  amount 
of  travertine  has  Ijoen  formed.  The  surface,  and  consequently  the  more 
recent,  portion  of  the  mass  is  quite  soft,  crumbling  easily  in  the  hand, 
while  the  deeper  and  older  portion  is  hard  enough  to  resist  a  sharp  blow 
with  a  small  hammer. 

An  examination  of  fragments  of  this  travertine  shows  that  at  the 
present  time  our  own  flora  is  being  preserved  in  fossil  form.  The  deijosit 
of  lime  is  rapid  enough  to  preserve  the  leaves  and  twigs  of  neighboring 
trees  and  of  the  herbaceous  plants  of  the  immediate  vicinity.  The  former 
are  principally  oaks  and  maples  whose  leaves  can  be  recognized  both  by 
their  form  and  by  the  arrangement  of  their  principal  veins.  The  latter 
are  chiefly  grasses  and  sedges,  although  fragments  of  a  few  otlier  swamp 
plants  also  occur.  In  the  more  moist  portions  of  the  region  a  sterile  moss 
grows  in  abundance  and  is  quickly  encrusted  with  lime,  forming  a  large 
bulk  of  the  travertine  at  this  point,  and  resembling  certain  of  the  chain 
corals  (Halyaitidae).  Some  of  the  moss  noticed  were  growing  at  the  tip 
while  completely  encrusted  at  the  base. 

A  large  area  of  this  portion  of  the  formation  is  covered  by  a  luxuriant 
growth  of  one  of  tlie  tlialose  liverworts,  Conocephalus  conicus  Dumort.  As 
the  substratum  upon  wliich  this  plant  grows  is  less  compact  than  in  other 
portions  of  the  deposit  its  fossil  remains,  which  are  the  most  interesting 
of  all  those  which  were  noticed,  are  not  so  perfect  as  might  have  been  the 
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ease  had  the  plant  grown  on  a  tinner  substratum.  Those  found  were 
merely  fragments  of  the  tips  of  the  thallus  and  were  thin  easts  without 
the  markings  which  are  characteristie  of  the  upper  surfaee,  and  without 
the  rhizolds  of  the  under  surfaeo.  Tliere  was.  indeini,  nothing  to  dis- 
tinguish the  casts  from  those  which  might  have  licen  formed  l»y  any  mem- 
ber of  the  group,  except  the  fact  that  they  agreed  in  size  and  form  with  the 
unmixed  colony  of  this  six»cies  whieli  grows  immediately  above  them. 
I^FAYETTE.  Ind..  November.  11KI5. 
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Additions  to  Indiana  Flora,  No.  2. 


By  Ohas.  O.  Deam. 

The  species  herein  listed  have  been  identified  by  competent  aathoritji 
and  mostly  by  the  Department  of  AgricaUnrei  Washington,  D.  G. 
Boirychium  ohliquum  Molil. 

Wells  Ck)anty,  September  13,  1896;  Steaben  County,  Aagost  21,  1901. 
Dryopteris  jUix-Tnas  (L. )  Schott. 

Wells  Ck>anty,  July  20,  1902,    This  species  was  included  in  Coulter's 
list,  but  no  locality  was  cited. 
Dryopteris  hootti  (Tuckerm.)  Underwood. 

Wells  County,  July  28,  1906. 
Panicum  gattingeii  Nash. 

Franklin  County,  August  23,  19aS. 
Panicum  philadelphicum  Trin.  , 

Steuben  County,  August  11,  1903. 
Panicum  minimum  (Engelm. )  St. 

Steuben  County,  August  12,  1903. 
Eatonia  pubeacens  Scrib.  and  Mer. 

Orange  County,  May  26,  1901. 
Elymus  rohustum  Scrib.  and  Sml. 

Wells  County,  September  1.  1904;  Franklin  County,  August  23,  1903. 
Juncus  dudleyi  Wiegand. 

Steuben  County,  June  16,  1903. 
Juncoides  campestris  multifiora  Celak. 

Orange  County,  May  26,  1901. 
Tradescantia  reflexa  Raf . 

Steuben  County,  June  16,  1903. 
Salix  fragilis  L. 

Steuben  County,  August  13,  1903. 
Salir  fragilis  X  alha  Wimmer. 

Wells  County,  May  7,  1899. 
Roripa  sylvestris  (L. )  Bess. 

Fountain  County,  June  6,  1905. 
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Sophia  intermedia  Rydb. 

Lawrence  County,  May  26,  1901. 
Cassia  inedsgeri  Shafer. 

Wells  Oonnty,  Aagost  27,  1905. 
Meibomia  illinoensis  (A.  Gray)  Kuntze. 
Steuben  Ck)imty,  Aagost  11,  1903. 
Ptelea  mesochora  Greene. 

Noble  Ck>anty,  August  9,  1905. 
Viola  crasstUa  Greene. 

Steuben  Ctounty,  May  28,  1905. 
Lactttca  lirosa  L. 

Steuben  County,  August  12,  1908;   Wells  County,  September  6,  1903; 
Allen  County,  August  22,  1904. 
Lactma  spicata  integri folia  (A.  Gray)  Britton. 

Wells  County,  September  17,  1905;    Blackford  County,  September  3, 
1905. 
Eulhamia  hirU'Ua  Greene. 

Wells  County,  August  27,  1905;    Steuben  County,  September  9,  1903; 
Kosciusko  County,  August  24,  1905;  Blackford  County,  September 
3,  1905. 
Mariana  Mariana  (L.)  Hill. 

Wells  County,  July  10,  1905.     This  is  a  migrant,  being  found  iu  a  cal 
tivated  field. 
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Some  Monstrosities  in  Trillium.* 


By  Frank  Marion  Andrews. 


The  genus  Trillium  occasionally  shows  interesting  variations,  not  only 
in  the  form,  but  especially  in  the  number  of  the  parts  of  the  foliar  and 
floral  parts.  These  changes  in  form  and  phyllody  are  especially  conspicu- 
ous about  this  region  in  the  species  Trillium  sessile  and  Trillium  recurva- 
tura.  Of  these  some  notable  variations  have  been  observed.  Two  speci- 
mens were  found  growing  within  a  meter  of  one  another,  one  being  Tril- 
lium sessile  and  the  other  Trillium  recurvatum.  In  both  of  these  speci- 
mens no  trace  of  the  usual  stamens  or  pistil  were  present.  All  parts  of 
the  flowers  were  completely  transformed  into  floral  leaves,  which  in  Tril- 
lium recurvatum  were  considerably  larger,  with  the  exception  of  the 
central  ones,  than  the  usual  parts  of  normal  flowers  growing  near  them. 
In  Trillium  recurvatum  the  number  of  these  leaves  in  the  flowers  without 
reproductive  organs  was  twenty-three  (23)  and  in  the  Trillium  sessile 
fourteen  (14).  No  gradation  from  petals  to  stamens  was  observed  in  these 
specimens,  such  as  is  sometimes  seen  In  the  Xymphaceae.  The  number  of 
sepals  and  floral  leaves,  the  venation  and  other  features  were  normal  In 
both  of  the  specimens  above  named. 

A  third  interesting  variation  was  seen  in  another  specimen  of  the 
Trillium  sessile  in  which  the  usual  parts  were  present,  but  varied  in 
number.  To  enumerate — there  were  four  floral  leaves,  somewhat  smaller 
than  in  normal  specimens,  three  small  sepals,  four  large  partly  greenish 
petals,  three  small  stamens  and  four  styles.  This  change  in  the  size  and 
especially  the  numl)er  of  very  close  successive  whorls  of  the  foliar  and 
floral  leaves  was  all  the  more  striking  inasmuch  as  the  individual  members 
of  the  whorls  were  very  uniform  in  number  and  size.  This  particular 
plant  was  considerably  smaller  than  normal  specimens. 

Some  other  specimens  of  Trillium  sessile  and  recurvatum  showed  a 
sepal  and  petal  either  partly,  or  in  some  instances  wholly,  grown  together. 
In  these  cases  the  sepal  half,  which  could  be  distinguished  by  its  position, 
was  much  greener  than  the  other  or  petal  part,  which  was  partly  white. 


^See  also  Bott.  Gai.,  vol.  16,  pp.  163  and  231,  and  vol.  19,  pp.  137  and  460. 
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Trillium  erectum  also  deviated  somewhat  from  the  usual  appearance, 
without  a  multiplication  of  parts  but  apparently  merely  a  partial  substitu- 
tion. For  example,  one  specimen  had  the  usual  floral  leaves,  three  sepals, 
five  petals,  four  stamens  and  two  styles.  In  all  other  respects  these  plants 
were  normal.  Some  flowers  of  the  other  species  have  shown  a  tendency 
to  unite  two  or  more  of  the  parts.  Some  slight  deviations  in  Trillium 
nlvale  have  been  observed  in  the  wny  of  a  union  of  the  floral  parts. 

It  would  be  an  interesting  point  to  determine  whether  or  not  the  plant 
arising  from  a  rhhBorae  showing  such  changes  as  here  mentioned  would 
appear  afterward.    Accordingly  experiments  of  this  nature  are  in  progress. 
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A  Natural  Proof  That  the  Root  Tip  Alone  is  Sensitive  to 
THE  Gravitation  Stimulus. 


By  Frank  Marion  Andrews. 


Pfeffer*  and  Czapek*  have  demonstrated  that  it  is  the  root  tip  only 
that  is  sensitive  to  the  stimulus  of  gravitation.  In  order  to  accomplish 
this  end  they  resorted  to  the  following  method.  Glass  tubes  of  such  a 
diameter  as  would  just  fit  over  the  end  of  the  root  tip  were  made  by  draw- 
ing out  thlck-walled  glass  tubes.  The  tubes  thus  obtained  were  bent  Into 
an  L  shape,  had  a  total  length  of  about  three  (3)  mm.,  and  weighed  al>out 
thirty  (30)  mlUigrams.  They  were  closed  at  one  end  and  left  open  at  the 
other;  each  limb  of  the  L-shaped  tube  made  in  this  way  had  a  length  of 
1.5  mm.  The  inside  <lia meter  of  the  tube  depended  on  the  size  of  the  root 
for  which  It  was  Intended.  It  was  necessaiy  in  all  cases  to  have  this 
glass  tube  fit  the  root  loosely.  It  was  connected  to  a  piece  of  cork  and 
the  germinated  seedling  also  fastened  to  the  same  cork  in  such  a  way 
that  the  root  tip  projected  into  the  glass  cap  about  to  the  bend.  The 
whole  being  rotated  in  a  klinostat  for  some  hours  the  root,  freed  of  the 
stimulus  of  gravity,  grew  into  the  above  mentioned  glass  cap  and  finally 
assumed  its  L-shaped  form.  When  removed  from  the  klinostat  and  placed 
with  the  curved  tip  of  the  root  vertical  and  the  rest  of  the  root  horizontal 
no  geotropic  curvature  took  place,  which  shows  that  since  the  tip  of  the 
root  was  constrained  from  bending,  the  sensitiveness  of  geotropic  stimulus 
must  be  located  there,  else  It  would  have  bent  at  a  point  outside  the  glass 
tube.  I  have  accidentally  found  a  natural  proof  of  this  admirable  and  con- 
clusive discovery  of  Pfeffer  and  Czapek.  In  some  germinating  com  1 
observed  one  instance  in  which  the  root  of  the  embryo  had  not  freed 
Itself  in  the  usual  way,  but  instead,  the  scutellum  was  broken  about  mid- 
way and  carried  down  by  the  root  on  its  tip  as  a  mass  of  tissue.  The 
outer  coats  were  not  broken,  and  these  adhering  about  the  scutellum  on 
one  side  in  the  usual  way  made  the  mass  so  strong  that  the  root  could  not 
grow  out  of  it — at  least  it  did  not  do  so.  This  mass  of  tissue  when  re- 
moved weighed  fifteen  (15)  milligrams.     The  root  had  turned  and  grown 


*  Jahr  f.  wi88.  Bot.,  1895,  Bd.  27,  p.  213,  and  1900,  Bd.  35,  p.  313. 
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in  this  mass  toward  the  back  of  the  scutellum  at  a  right  angle  a  short 
distance  from  the  tip;  upon  removing  all  the  mass  from  the  root  tip,  which 
could  be  done  quite  easily,  this  curving  was  plainly  evident.  The  root  was 
flxed  in  a  moist  atmosphere  on  a  sheet  of  cork,  with  the  curved  part  in  a 
vertical  position  and  the  rest  of  the  root  in  a  horizontal  position,  but  no 
geotropic  curvature  took  place.  During  the  time  the  root  was  kept  in  tliis 
position  it  grew  almost  as  rapidly  as  the  control  specimens  w^hich  were 
used  to  estimate  the  growth.  While  this  accidental  occurrence  of  a  cap- 
like mass  of  tissue  on  the  root-tip  showed  and  verified  the  same  effect 
on  geotropic  curvature,  as  was  proved  by  using  the  glass  caps,  neverthe- 
less it  eliminated  all  the  dangers  of  traumatic  effects,  to  which  the  glass- 
cap  method  might  render  these  parts  liable  in  the  absence  of  skillful 
manipulation,  upon  which  experimentation  Is  being  conducted. 
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Plasmodesmen. 


By  Prank  Marion  Andrews. 


It  has  been  shown  by  W.  Gardiner/  Strasburger,'  Kohl,*  and  others 
that  plasmodesmen  are  not  confined  to  the  pits  in  the  cell  walls  but  that 
they  may  also  penetrate  the  cell  walls  themselves  at  other  places.  Excel- 
lent names  for  the  plasmodesmen  penetrating  the  cell  wall  in  the  places 
above  mentioned  have  been  chosen  by  Kohl.*  Those  which  pass  through 
the  pit  membrane  he  calls  aggregated  and  these  which  pass  through  the 
unpitted  membrane  solitary.  Strasburger*  has  recommended  for  all  these 
protoplasmic  connections  the  term  plasmodesmen.  It  has  also  been  shown 
that  the  plasmodesmen  arise  indei>endently  of  cfell  division,  for  in  the 
dermatogen  of  a  phanerogam,  in  which  only  anticlinal  and  radinl  walls 
are  formed  these  plasmodesmen  are  present  in  the  walls  between  the  der- 
matogen  and  the  next  inner  layer  of  cells. 

The  plasmodesmen  arise,  according  to  Strasburgor,  secondarily  in  a 
very  early  stage  in  the  formation  of  the  membranes,  before  the  beginning 
of  their  secondary  thickening.  Pfeffer"  states — according  to  reports — that 
a  subsequent  formation  of  very  thin  plama  connections  is  just  as  i>ossible, 
as  the  larger  fusion  of  protoplasts,  which  is  made  possible  by  dissolution 
of  adequate  parts  of  the  cell  wall. 

I  have  investigated  the  occurrence  of  plasmodesmen  to  some  extent 
in  the  endosperm  of  Phoenix  dactylifera,  and  tind  both  the  solitary  and 
aggregate  forms  present  in  large  numbers. 

Fig.  1  represents  a  cross-section  of  a  cell  of  the  endosperm  of  this 
plant  before  treating  with  any  reagent.  The  pits  are  large  and  numerous 
and  are  generally  somewhat  enlarged  where  the  ends  come  together  with 
the  corresponding  ones  of  contiguous  cells.  The  walls  are  rather  thick 
and  hard.    Fig.  2  is  a  longitudinal  section  of  the  endosperm  of  Phoenix 


'Gardiner  W.  Arb«lten  des  Botanischon  Inslitates  in  Wurzbarg  1888,  6d.  3,  p.  52. 
^Strasburger  Ueber  Plasmaverbindungen  pflanzlicher  Zellen  Jabr  fur  wis.  Bot.  1901, 

Band  36,  p.  493. 
«Kohl-Ber.  d.  Doutsch  botan.  Gesell^ch.  1900,  p.  364. 
*Kohl-Ber.  d.  Deutach  botan.  Gesellsch.  1900,  p.  364. 
•Strasburger-Ueber  Pla«maverbindungen  pflanzlicher  Zellen  Jahr  fUr  wis.  Bot.  1901, 

Band  36,  p.  503. 
<>Pfeffer-PflansenphyaioIogie  zweite  Auf.  1904,  Bd.  II,  p.  219. 
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dactylifera  in  which  the  wall  has  been  greatly  swollen  and  the  plasmodes- 
men  stained  to  make  them  more  plainlj^  visible.  In  this  case  I  treated 
the  specimens  according  to  Gardiner's  method  first  by  allowing  them  to  lie 
for  a  while  in  iodine  and  potassium  iodide  and  then  adding  chloriodide  of 


Fig.  1. 

zinc  and  allowing  it  to  act  for  twelve  hours.  The  sections  were  then 
cai'efuUy  washed  in  water.  The  walls  were  found  to  be  strongly  swollen 
to  at  least  twenty-five  times  their  original  thickness  where  the  pits  oc- 
curred.   In  only  a  few  instances  were  any  of  the  aggregate  plasmodesmen 


Fig.  2. 

found  broken  where  they  enter(»d  the  pit  of  the  cell.  Sometimes  this 
occurred,  especially  in  the  solitary  plasmodesmen,  and  a  small  filamenl 
could  l>e  seen  as  in  Fig.  2.  Attempts  were  made  to  bring  these  plas- 
modesmen more  plainly  to  view  by  the  use  of  Hoffman's  blue,  but  this  did 
not  succeed  very  well.     I  found  after  considerable  experimentation  that 
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a  solution  of  clove  oil  eosln  stained  them  densely  and  then  made  them 
plainly  visible.  The  solution  I  used  was  made  by  adding  a  small  quantity 
of  eosin  to  the  pure  clove  oil.  This  stains  very  quickly  and  must  therefore 
only  be  allowed  to  act  a  few  seconds.  The  aggregate  plasmodesmen  did 
not  show  themselves  in  this  specimen  to  be  perfectly  smooth  threads  of 
protoplasm  but  were  coarsely  granular  or  appeared  considerably  thickened 
at  irregular  intervals.  (Fig.  2.)  The  solitary  plasmodesmen,  however, 
were  more  uniform.  This  appearance  of  the  plasmodesmen  was  only  to  be 
seen  to  good  advantage  under  very  high  magnification.    The  plasmodes- 


Fig.  8.  ■ 

men  shown  in  Fig.  2,  for  example,  were  magnified  2,250  times.  The  en- 
larged ends  of  the  pits  above  referred  to  are  better  shown  here  than  in 
Fig.  1. 

The  plasmodesmen  in  the  cortex  of  Aesculus  flava  were  also  examined. 
To  do  this  I  removed  the  outer  layers  down  to  the  green  tissue,  and  the 
thin  sections  obtained  there  were  treated  in  the  same  way  as  those  of  the 
endosperm  of  Phoenix  dactyUfera,  except  that  instead  of  using  chloriodide 
of  zinc,  sulphuric  acid  was  employed  for  swelling.  Clove  oil  eosin  was 
also  used  here  with  good  results.  Hoffman's  blue  was  also  more  effective 
than  in  the  first  case  mentioned.  The  plasmodesmen  of  both  kinds  were 
made  visible  here,  although  the  solitary  ones  were,  as  usual,  more  difficult 
to  distinguish  than  the  aggregate  ones.  Some  experiments  in  demonstrat- 
ing the  plasmodesmen  in  moss  leaves  were  also  performed.  This  was  done 
by  plasmolysis.     The  leaves  of  Funaria  hygrometrica,  and  often  whole 

13— A.  OF  BCIKNCK. 
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plantlets  as  well,  were  placed  In  a  17  per  cent,  solution  of  cane  sugar  and 
left  for  a  few  minutes.  This  was  sufficient  to  bring  about  a  plasmoljsis 
in  all  the  cells  and  make  llie  plasmodesmen  evident  when  stained.  This 
is  shown  in  Fig.  3.  The  hue  strands  of  protoplasm  ran  from  the  proto- 
plasts to  pits  in  the  wall  and  from  there  through  the  wall  to  the  owposite 
protoplasts.  If  the  protoplasts  were  contracted  too  much  by  plasmolysis 
they  were  broken  and  the  fragments  could  often  be  seen  (Fig.  3). 

When  moss-cells  were  plasmollzed  in  the  way  above  mentioned  they 
were  fixed  in  a  1  per  cent,  solution  of  chromic-acetic  acid,  then  washed 
in  water  and  the  walls  swollen  in  the  usual  way. 

The  walls  must  be  swollen  considerably  in  Funaria  hygrometrica  to 
locate  exactly  the  passage  of  the  plasmodesmen.  Although  the  proto- 
plasmic fibers  running  from  the  contracted  protoplasts  were  visible  even 
directly  after  plasmolyzing  they  were  made  much  more  evident  by  stain- 
ing with  clove  oil  or  Hoffman's  blue. 

The  importance  of  plasmodesmen  uniting  the  various  protoplasts  of 
a  plant  is  evident  in  several  ways.  Experiments  have  been  made  to  show^ 
that  stimuli  may  be  transmitted  through  them.  Even  certain  nutrient  sub- 
stances' may  pass  through  them  in  mass  or  by  diffusion,  and  Miehe*  has 
even  observed  that  nuclei  may  under  certain  conditions  pass  from  one  cell 
to  another  by  means  of  the  pores  of  the  plasmodesmen. 


'Townflend,  Jahr.  f.  wits.  Bot.  1897,  Bd.  SO,  p.  iU, 
'Pfeffer,  Pflani«nph7sioloff{e  iweite  Aof.  Bd.  II,  p.  225. 
"Mieh«,  Flora,  p.  115. 
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The  Effect  of  Alkaloids  and  Other  Vegetable  Poisons  on 

Protoplasm. 


By  Frank  Marion  Andrews. 


It  has  not  yet  been  satisfactorily  determined  whetlier  tiie  protc^lasm 
of  plants  is  affected  by  allcaloids  and  other  vegetable  poisons,*  and  accord- 
ingly 1  have  begun  an  investigation  of  this  subject.  I  was  enabled  to 
begin  this  work  at  the  Marine  Biological  Station  at  Wood's  Hole,  Mass., 
during  a  part  of  the  summer  of  1905,  through  the  courtesy  of  the  Carnegie 
Institution  of  Washington,  D.  C,  which  kindly  placed  at  my  disposal  one 
of  the  rooms  which  it  controls  at  that  place.  Naturally  only  a  beginning 
could  be  made  in  this  work  which  I  am  pursuing  further  now,  but  the  re- 
sults thus  far  obtained  are  not  without  interest. 

Many  alkaloids  are  only  slightly  soluble  in  cold  water,  as  for  example, 
strychnine,  of  which  only  about  one  part  in  seven  thousand  (7,000)  Is 
•soluble  in  water.  The  salts  of  the  alkaloids  are,  however,  much  more  sol- 
uble in  cold  water,  both  fresh  and  sea  water. 

My  first  experiments  were  carried  out  with  strychnine  sulphate  on 
volvox.  This  was  found  in  great  abundance  in  a  pond  some  distance  from 
the  station.  When  the  volvox  was  put  in  a  solution  of  strychnine  sul- 
phate containing  .125  gr.  in  875  ec.  of  fresh  water  the  movement  of  the 
plant  was  at  first  accelerated,  but  It  was  killed  by  this  solution  in  one 
hour.  The  color  of  the  vegetative  cells  became  lighter  and  when  colonies 
were  present  these  were  a  little  darkened.  I  then  placed  a  drop  of  water 
on  the  slide  and  to  this  I  added  some  crystals  of  the  strychnine  sulphate. 
The  volvox  individuals  at  first  swam  to  these  dissolving  crystals,  but 
coming  too  near  entered  a  place  where  the  concentration  was  fatal  in  five 
minutes.  When  put  in  a  solution  containing  .01  gr.  of  strychnine  sulphate 
in  100  cc.  of  water  volvox  was  killed  in  one  hour  and  thirty  minutes. 
When  placed  in  a  solution  containing  .01  gr.  of  strychnine  sulphate  in 
1,000  cc.  of  water  volvox  was  killed  in  one  hour  and  forty-five  minutes. 
At  the  expiration  of  twenty-four  hours  the  volvox  individuals  were  per- 
fectly discolored  and  disorganized.  Distilled  water  does  not  affect  volvox 
outside  of  the  effects  of  nutrition,  if  properly  prepared. 


*^Pf«ffer  Pflanxenphyflioloffie  iweite  Anf.  1904,  Bd.  II.  p.  3S3. 

Digitized  byLjOOQlC 


196 

Other  fresh-water  forms  such  as  Oscillarla,  Chrococcus»  Cosmarinm, 
Closterium,  Desmlds  and  Diatoms  were  not  killed  in  a  solution  of  strych- 
nine sulphate  containing  one  gr.  in  1,000,000  cc.  of  water.  The  movement 
of  the  protoplasm  even  did  not  stop.  I  have  not  yet  determined  the  exact 
lethal  concentration  of  strychnine  sulphate  for  these  forms. 

Marine  forms  of  the  Cyanophyceae  (as  Oscillarla  and  Rivularla);  also 
Dia tomes;  Chlorophyceae,  as  Cladophora  and  Bnteromorpha;  Brown  Algae, 
as  Ectocarpus;  and  Red  sea  weeds,  as  Polysiphonia  and  others  were  not 
killed  in  a  solution  of  strychnine  sulphate  having  one  part  in  100,000  of 
water.  Nor  was  the  movement  of  the  protoplasm  stopped  by  this  concen- 
tration. A  solution  of  the  same  having  one  part  in  10,000  also  had  no 
effect. 

A  solution  of  the  same  having  one  part  in  1,000  also  had  no  effect 
A  solution  of  the  same  having  one  part  in  250  killed  all  the  plants  in 
twenty-four  hours,  but  the  animals  which  happened  to  be  present  were 
killed  in  seven  hours. 

There  are  only  a  few  animals  that  can  bear  transferring  from  salt  to 
fresh  water  and  vice  versa.  One  of  these  is-  the  form  Artemia  salina, 
which  may  bear  such  treatment,  but  in  so  doing  it  assumes  a  somewhat 
different  size  and  shape.  As  a  rule  animals  that  are  transferred  from  salt 
to  fresh  water  or  vice  versa,  show  at  first  accelerated  movements,  but 
these  become  rapidly  slower  and  slower,  death  ensuing  in  most  instances 
in  a  few  seconds. 

All  the  marine  forms  experimented  with  were  killed  in  two  hours  by 
a  solution  of  stryohnln*^  sulphate  containing  .5  of  a  grain  in  100  cc.  of 
water. 

The  above  mentioned  marine  forms  were  killed  in  a  solution  of  co- 
caine containing  .5  of  a  gram  in  25  cc.  of  water,  in  two  and  one-fourth 
hours. 
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A  Spboimbn  of  Kirtland's  Warblbr,  Secured  May  18,  1905. 


By  D.  W.  Dennis  and  Lorbn  O.  Petry. 


This  specimen  was  secured  May  13,  1905,  rather  late  in  the  afternoon, 
probably  5:30  p.  ni.  The  place  was  the  northern  end  of  a  thicket  on  the 
farm  of  W.  W.  Kirkpatrlck,  about  five  miles  east  of  New  Paris,  Ohio. 

This  part  of  the  thicket  is  composed  principally  of  second  growth, 
with  no  trees  more  than  25  or  30  feet  in  height.  The  particular  place 
where  the  specimen  was  secured  is  near  the  edge  of  the  thicket  within  a 
few  feet  of  an  open  field.  -*• 

At  no  time  while  the  bird  was  seen  did  it  go  more  than  from  eight  to 
ten  feet  from  the  ground.  It  flitted  al)out  the  branches  of  the  bushes  in 
the  usual  manner  of  warblers,  and  after  going  over  one,  would  fly  directly 
to  the  next,  and  in  a  similar  manner,  go  over  it. 

A  teetering  motion  of  the  tail  was  constantly  kept  up,  and  was  very 
noticeable.  In  fact,  it  was  this  that  flrst  attracted  our  attention.  While 
moving  about  the  branches,  the  tail  was  almost  constantly  moving  up  and 
down.  This  motion  was  not  a  motion  of  the  body,  as  in  the  sandpipers, 
but  of  the  tail  alone. 

The  bird  was  not  shy,  and  permitted  us  to  approach  within  20  or  25 
feet,  without  flying  or  showing  any  alarm.  At  this  distance  it  was  easily 
possible  to  see  the  black  spots  upon  the  yellow  underparts,  without  a  glass. 

The  specimen  taken  was  a  female,  and  is  preserved  In  the  private  col- 
lection of  D.  W.  Dennis.  Not  more  than  25  specimens  of  this  bird  have 
been  seen;  Its  biography  is  nearly  a  blank. 
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Nitrifying  Bacteria. 


By  a.  J.  BioNEY. 


ETverybody  is  searching  for  the  wealth  of  the  world.  The  scientist 
however,  is  the  one  who  usually  makes  the  actual  discoveries.  He  may  not 
reap  much  of  the  result  himself,  but  the  world  is  richer  and  better  for  his 
having  lived  in  it. 

The  past  few  years  has  seen  much  wealth  added  to  Indiana  through 
the  labors  of  her  scientific  men.  New  sources  of  income  will  be  found  and 
new  appliciitions  made  as  time  passes  on. 

To  the  most  casual  observer  it  is  certainly  true  that  southern  Indiana, 
in  particular,  has  too  much  abandoned  land.  Waste  fields  are  to  be  seen 
on  every  hand  In  many  communities,  and  in  some  localities  most  of  the 
land  has  been  turned  over  to  the  free  action  of  the  elements  and  to  the 
rabbits.  As  the  population  increases  this  land  will  be  needed.  The  people 
are  not  much  concerned  now,  bectiuse  there  is  an  abundance  of  land  In 
the  country.  If  their  farms  become  too  i>oor  they  will  sell  out  and  move 
into  other  localities  or  into  other  States.  The  time  Is  coming  when  tliere 
will  not  be  the  inducements  in  other  places,  so  the  farmers  will  be  com- 
pelled to  earn  a  livelihood  on  the  old  farm.  Even  now  it  would  be  less 
expensive  and  much  more  satisfactory,  especially  to  their  good  ladies,  to 
remain  on  the  old  farm  and  transform  their  worn-out  land  into  a  veritable 
garden.  The  Germans  are  doing  this  very  thing  now  on  the  hill  lands 
about  some  of  our  rivers.  This  shows  that  it  can  be  done  when  our  people 
are  willing  to  devote  themselves  to  the  task  and  not  be  too  anxious  to 
become  rich  too  quickly  and  with  as  little  labor  as  possible.  When  this 
waste  land  is  put  under  a  high  state  of  cultivation,  it  will  make  the  coun- 
try more  beautiful  and  will  thus  be  an  incentive  to  the  agricultural  classes. 
Who  does  not  feel  encouraged  when  travelers  compliment  a  people  on  their 
beautiful  country? 

The  Department  of  Agriculture  of  our  Government  is  accomplishing 
wonders  in  developing  new  plans  for  work  through  their  laboratories  at 
Washington  and  in  the  experiment  stations.  The  farmers  are  being 
stimulated  to  take  an  interest  in  scientific  farming  and  the  work  is  being 
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made  more  practical  and  more  interesting  and  also  more  popular.  When 
tliey  see  that  no  line  of  work  really  needs  more  knowledge  and  skill  it 
will  be  a  strong  inducement  to  our  young  people  to  think  of  spending 
their  time  in  developing  our  country  along  agricultural  lines. 

The  great  need  that  may  be  seen  in  many  parts  of  southern  Indiana 
is  the  formation  of  a  proper  vegetable  mould.  This  means  that  there 
must  be  a  greater  amount  of  proteld  substance  in  it  This  further  means 
that  nitrogen  is  the  element  most  needed  and  the  one  most  difficult  to 
secure,  ^nce  about  four-fifths  of  the  air  is  composed  of  nitrogen  it  would 
seem  that  we  should  not  lack  for  this  substance.  This  source  of  wealth 
had  remained  hidden  for  centuries.  Not  until  recently  did  we  learn  of 
the  part  that  the  leguminous  plants  play  in  this  problem.  Now  we  know 
that  this  class  of  i^ants  is  the  one  that  can  make  use  of  the  nitrogen  of 
the  air  for  the  manufacture  of  proteid  substances  of  plants. 

Fewer  than  ten  years  have  elapsed  since  the  noted  German  scientists 
Nobbe  and  Hiltner  suggested  that  pure  cultures  of  soil  bacteria  might  be 
used  to  inoculate  new  soils.  German  experiments  continued  to  be  made, 
but  they  were  quite  unsatisfactory. 

In  1901  the  Department  of  Agriculture  of  the  United  States  began 
investigations  in  its  laboratory  of  plant  physiology  to  find  an  artificial 
medium  in  which  bacteria  would  grow  and  still  preserve  its  power  or  even 
to  intensify  its  qualities.  Furthermore  the  bacteria  must  have  the  power 
to  penetrate  the  roots  of  the  plants,  because  it  is  impossible  to  fix  nitrogen 
unless  they  are  stimulated  by  the  activities  of  the  plant  itself.  The  result 
of  this  investigation  was  a  liquid  culture.  This  culture  is  put  up  in  three 
packages,  Nos.  1,  2,  and  3.  No.  1  consists  chiefly  of  sugar  with  a  little 
potassium  phosphate  and  magnesium  sulphate.  No.  2  consists  of  cotton 
laden  with  bacteria.  No.  3  contains  ammonium  phosphate.  No.  1  is 
dissolved  in  one  gallon  of  water  and  the  bacteria  placed  in  it.  This  must 
be  kept' in  a  warm  place,  the  temperature  of  which  is  between  70  and  80 
degrees.  At  the  end  of  twenty-four  hours  No.  3  is  added  and  kept  twenty- 
four  hours  more  under  similar  conditions.  The  water  by  this  time  will  be 
quite  milky.*  Examination'  with  the  microscope  reveals  myriads  of  bac- 
teria in  active  state. 

The  seed  is  now  thoroughly  moistened  with  the  water  and  spread 
out  to  dry  as  quickly  as  possible.  This  liquid  culture  will  retain  its 
qualities  for  about  forty-eight  hours.    The  inoculated  seed  may  be  k^t 
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however  for  several  weeks,  or  even  for  months,  before  sowing  and  still 
retain  all  its  power  of  growth. 

It  has  been  demonstrated  that  each  legume  has  Its  own  particular 
kind  of  bacteria,  hence  the  Department  of  Agriculture  always  desires 
to  know  what  seed  is  intended  to  be  used. 

These  cultures  were  completed  by  the  spring  of  1904  and  sent  out  to 
12.000  farmers  in  every  State  in  the  Union  and  in  many  of  the  foreign 
countries  including  New  Zealand,  South  Africa  and  Australia.  This  gave 
every  variety  of  climate  and  soil  for  making  the  test  and  also  all 
classes  of  farmers  for  trying  the  experiment,  whether  particularly 
adapted  to  such  work  or  not.  Of  course  all  did  not  report  the  result,  but 
the  reports  that  were  sent  in  showed  an  increase  of  79  per  cent,  in  the 
production.  The  rate  of  increase  for  the  diflferent  legumes  was  as  follows: 
Alfalfa,  73  per  cent.;  red  clover,  92  per  cent.;  garden  peas,  87  per  cent.; 
common  bean,  80  per  cent.;  cow  pea,  85  per  cent.;  soy  bean,  51  per  cent.; 
hairy  vetch,  75  per  cent.,  and  crimson  clover,  88  per  cent.  This  certainly 
indicates  a  remarkable  result  and  plainly  shows  that  there  is  something 
in  this  method  of  increasing  the  fertility  of  the  soil. 

My  own  experiments  extend  over  only  the  past  season.  I  ordered  my 
supplies  in  November,  1904.  and  they  were  sent  to  me  February  1,  1905. 
I  inoculated  four  and  one- fourth  bushels  of  red  clover  seed  with  two  sup- 
plies of  bacteria.  I  sowed  the  seed  on  25  acres  of  land,  most  of  which  was 
in  wheat.  For  comparii^on  I  sowed  a  strip  that  was  not  Inoculated.  The 
sowing  occurred  between  April  4  and  10.  Anxiously  I  watched  the  grow- 
ing seed.  As  soon  as  the  nodules  began  to  form  I  could  notice  more 
nodules  on  the  inoculated  plants  than  on  the  uninoculated  ones.  This 
increase  has  continued  throughout  the  season.  In  comparing  the  stand  of 
clover  with  neighboring  fields  it  is  plainly  seen  that  it  is  better,  the  plants 
more  vigorous  and  healthful. 

My  experiments  have  not  been  as  successful  as  I  anticipated,  yet  I 
feel  that  it  has  been  very  encouraging  and  that  it  can  be  of  service  to  the 
farmers  in  southeast  Indiana.  Many  farmers  already  in  various  parts  of 
the  country  have  succeeded  in  getting  a  stand  of  clover  or  alfalfa  where 
it  had  previously  been  impossible  to  get  it  to  grow. 

It  might  also  be  stated  in  this  connection  that  soil  which  has  been 
growing  clover  becomes  inoculated,  and  this  soil  can  be  sprinkled  over 
another  field  and  it  will  become  inoculated.    When  the  soil  is  once  inocu- 
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lated  it  remains  ricli  in  these  germs  and  thus  insures  the  perpetuity  of  the 
power  of  gathering  nitrogen  from  the  air.  It  may  take  a  number  of  years 
to  malce  the  people  see  the  advantage  of  this  inoculation,  but  when  it  is 
shown  that  there  is  an  actual  increase  in  the  production,  the  farmers  will 
not  be  slow  to  take  up  with  the  method.  I  expect  to  continue  my  experi- 
ments, and  already  have  supplies  engaged  for  another  season. 
November  29,  1005. 
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A  Nbw  Form  of  Microtome  Knife. 


Bt  E.  G.  M1.RTIN. 


The  writer  has  been  much  impressed,  both  as  student  and  teacher, 
with  the  preat  waste  of  energy  and  time  involved  In  keeping  microtome 
knives  in  satisfactory  condition  for  use.  In  every  biological  laboratory  the 
care  of  these  knives  is  recognized  as  constituting  a  serious  drain  upon  the 
student's  time,  in  most  undergraduate  laboratories  there  is  also  apt  to 
be  more  or  less  disposition  to  use  poorly  sharpened  knives,  rather  than 
take  the  trouble  to  put  them  in  satisfactory  condition,  with  the  inevitable 


MiCBOTOMB  Kniik.— In  this  drmwinir  the  two  blades  are  shown  clamped  together  in 
position  for  nse.  but  without  the  cuttinir  blade  inserted.  When  the  set-screw  is  loos- 
ened the  front  blade  falls  forward  far  enough  to  allow  of  the  insertion  of  the  cuttinir 
blade. 

consequence  of  inferior  sections.  In  order  to  insure  that  the  student  shall 
always  be  provided  with  a  satisfactory  cutting  edge,  and  at  the  same  time 
to  avoid  the  expenditure  of  time  necessary  when  the  usual  form  of  knife 
is  used,  the  writer  devised  the  instrument  herein  described  for  use  in  the 
biological  laboratories  of  Purdue  University. 

The  apparatus  makes  use  of  the  patent  safety  razor  blades  which  are 
now  on  the  market  at  a  moderate  price.  The  form  for  which  this  instru- 
ment is  adapted  Is  the  one  which  first  appeared  on  the  market.     The 
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device  consists  essentially  of  a  stout  blade  split  lengthwise  in  a  plane 
passing  through  the  cutting  edge,  and  having  the  two  parts  hinged  to- 
gether at  the  side  away  fram  the  cutting  edge.  By  means  of  a  setscrew 
the  two  parts  of  the  blade  may  be  firmly  pressed  together  and  held  so. 
The  thin  blade,  which  Is  to  be  used  as  the  actual  cutting  edge,  is  placed 
in  position  between  the  two  parts  of  the  supporting  blade  with  its  edge 
slightly  projecting,  and  is  firmly  clamped  there  by  tightening  the  set- 
screw.  The  instrument  is  then  ready  for  use.  For  the  details  of  struc- 
ture the  reader  is  referred  to  the  accompanying  drawing. 

,  The  device  is  adapted  for  microtomes,  either  of  the  Minot  form  or  the 
Bausch  &  Lomb  sliding  form.  In  the  author's  hands  it  has  cut  as  ^ood 
sections  with  either  instrument  as  he  has  ever  gotten  with  the  J>est  knives 
of  the  old  form.  The  capacity  of  the  knife  is  limited  by  the  shortness  of 
the  blade,  but  for  practically  all  student  work  it  will  be  found  ample. 
The  instrument  possesses  the  great  advantage  that  each  student  can  pro- 
vide his  own  cutting  edge,  the  cost  belngtrtfling.  and  thus  the  confusion 
of  having  a  number  using  the  same  knife  is  avoided. 
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The  Presbnt  Status  of  thk  Chromosomb  Controvbrsy. 


By  D.  M.  Mottibr. 


(Abstract.) 

Gytologists  are  now  agreed  that  the  first  mitosis  in  the  spore  mother- 
cells  of  higher  plants  is  a  "reducing"  or  qualitative  division,  the  chromo- 
somes being  bivalent,  and  that  the  second  mitosis  is  equational.  Two 
views,  however,  are  held  concerning  the  manner  in  which  the  bivalent 
chromosomes  are  formed.  Gregoire  and  his  associates;  Allen,  and  Stras- 
burger  and  his  students,  maintain  that  the  double  chromatin  thread  ap- 
pearing after  synapsis  is  not  the  result  of  a  longitudinal  splitting  of  a 
single  splrem,  but  the  approximation  of  two  spirems,  one  presumably 
paternal  and  the  other  maternal.  On  the  other  hand,  Farmer  and  Moore 
and  others,  among  whom  is  the  writer,  assert  that  the  double  spirem  is 
due  to  a  longitudinal  splitting,  which,  as  the  spirem  shortens  and  thickens, 
becomes  indistinguishable  except  in  certain  cases.  Parallel  portions  of  the 
spirem,  or  a  part  of  the  same,  now  approximate,  forming  loops,  the  paral- 
lel sides  of  which  are  twisted  upon  each  other.  This  looping  or  approxima- 
tion of  parallel  portions  of  the  spirem  is  accompanied  by  a  second  contrac- 
tion resembling  a  partial  synapsis.  The  result  is  that  near  the  center  of 
the  nucleus  there  is  formed  a  closely  entangled  or  balled  up  mass  of  the 
spirem  from  which  extend  somewhat  radially  the  loops  or  approximated 
parts  of  the  spirem  having  a  straighter  course.  Each  parallel  part  of  a 
loop  is,  for  example,  a  chromoson^e,  the  two  forming  a  bivalent  chromo- 
some. The  spirem  now  segments  transversely,  and  in  case  the  parallel 
sides  of  the  loops  or  the  otherwise  approximated  parts  of  the  spirem  ad- 
here at  one  end,  as  is  very  frequently  true,  the  spirem  may  be  said  to 
segment  into  pieces  equal  to  the  length  of  two  chromosomes.  These  two 
chromosomes,  each  of  which  is  split  lengthwise,  now  come  to  lie  side  by 
side,  or  to  form  rings,  loops,  X's,  Y*s,  etc.  (Lilium,  Podophyllum.)  The 
longitudinal  splitting  of  the  daughter  segments  observed  during  the 
meta,  or  anaphase,  is,  according  to  this  view,  the  original  longitudinal 
fission  of  the  early  prophase. 
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Assuming  the  individuality  of  the  chromosomes,  and  that  one-half 
is  paternal  and  one-half  maternal,  Gregoire,  Allen,  Strasburger  and  others 
claim  that  the  double  spirem,  developing  in  the  prophase  of  the  first 
mitosis,  consists  of  the  paternal  and  maternal  spirems  which  have  been 
brought  together  side  by  side  during  synapsis.  But  according  to  the  view 
of  Farmer  and  Moore  and  the  writer,  the  double  spirem  is  produced  by  a 
longitudinal  splitting,  and  that  it  is  composed  of  paternal  and  maternal 
chromosomes  united  end  to  end. 
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The  Blooming  op  Cbrcis  Canadensis  in  September. 


Bt  D.  M.  Mottier. 


(Abstract.) 


A  small  tree  of  Cercis  Canadensis,  or  common  red  bud,  growing  on 
tlie  campus  of  Indiana  University  was  observed  bearing  many  perfect 
blossoms  upon  three  or  four  of  its  larger  branches,  September  20.  The 
flowers  were  perfectly  normal  both  as  to  structure  and  color.  They  re- 
mained on  the  tree  for  about  the  same  length  of  time  as  in  the  spring. 
No  fruits  were  formed  however. 
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A  Peculiar  Monstrosity  in  the  Seedling  of  Zea  Mays. 


Bt  D.  M.  Mottier. 


(Abstract) 


A  seedling  of  Zea  Mays  was  exhibited,  which  consisted  of  two  per- 
fectly developed  shoots  about  eight  centimeters  long  and  two  primary 
roots.  Each  primary  root  bore  several  secondary  roots,  and  secondary 
roots  had  also  put  in  an  appearance  at  the  lower  nodes  of  each  shoot. 
The  double  members  arose  Just  above  and  below  the  first  node  of  the 
embryo,  and  apparently  by  the  respective  bifurcation  of  the  shoot  and 
primary  root 
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B.    The  Lebsburo  Swamp  * 


By  Will  Scott. 


Northern  Indiana  is  dotted  with  lakes  and  swamps.  This  land  surface 
is  the  result  of  the  uneven  depositM  of  the  ice  sheet  and  the  modification 
of  these  by  the  processes  of  erosion,  sedimentation  and  plant  deposition. 


Since  the  swamp  illustrates  so  well  the  process  through  which  present 
conditions  came  to  exist,  it  was  thought  worth  while  to  select  a  typical 
one,  study  its  flora,  physiography  and  plant  depositions,  and  from  these 


^Troes  of  northern  United  States,  by  Apgar,  was  used  for  the  identification  of  trees. 
Gray's  Manual  of  Botany  (sixth  edition)  was  used  for  the  identification  of  flowering  plants 
other  than  trees. 

U— A.  OF  SCIIKCI. 
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things,  If  possible,  determine  former  conditions  and  project  those  yet  to  be 
introduced. 

The  Leesburg  swamp  was  selected.  It  is  located  in  Kosciusko  County, 
Indiana,  one  and  one-fourth  miles  south  of  Leesburg  on  the  east  side  of  the 
C,  C,  C.  &  St.  L.  K.  K.    It  has  an  area  of  (>2  acres. 

The  worlc  was  carried  on  under  the  general  direction  of  Dr.  C.  II. 
Blgenmann,  director  of  the  Indiana  University  Biological  Station,  and 
under  the  immediate  direction  of  Dr.  O.  W.  Caldwell.  I  wish  also  to  ac- 
knowledge the  assistance  rendered  by  Mr.  W.  D.  Curtis  in  collecting,  and 
Mr.  A.  M.  Mahaffey  for  most  of  the  accompanying  photographs. 


Fie-  2.    Sphaornum. 

In  this  investigation  Scliimper's^  division  of  ecological  into  climatic 
factors  and  edaphic  factors  was  assumed  and  the  edaphic  factors  only 
considered. 

One  of  the  main  purposes  has  been  to  test  the  theories  and  factors 
proposed  by  Warming^  and  Cowles.' 


^S&himper,  A.  F.  W.:    Pftanzengeographie  auf  pbysiologi^chor.    Grundlage,  Jena 
1898. 

'Warming,  E.:    Plantsamfund.    Copenhagen,  1895. 

•Cowles,  H.  C:    The  Phy«iographic  Ecology  of  Chieago  and  Vicinity.  Bot.  Gaz.,  1901. 
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The  theory  of  Warming  is  that  all  plant  societies  are  determined 
primarily  by  the  water  content  of  the  soil.  Cowles  accepts  the  propositioi^ 
of  Warming,  but  thinlvs  it  Insufficient  because  of  the  fact  that  there  is  a 
wide  variation  in  plant  societies  which  grow  in  soils  having  the  same 
water  content.  His  most  important  conclusion  is  that  plant  societies  are 
intimately  associated  with  the  physiography  of  a  region  and  as  the  topog- 
raphic forms  change  from  one  form  to  anotlier  the  plant  societies  are  also 
modified. 

Physiography  . 

The  evidence  indicates  that  this  swamp  has  been  a  lake  or  a  part  of  a 
lake  which  at  consecutive  periods  has  occupied  three  distinct  levels. 

The  First  Lake. — A  level  plain  whose  elevation  is  about  eight  feet 
above  the  level  of  the  swamp  extends  around  the  swamp  and  along  it? 
marshy  outlet  to  the  Tippecanoe  River.  Below  the  outlet  two  moraines 
approach  the  river  from  each  side  and  show  indications  of  b^lng  cut  by 
water  at  their  ends.  It  seems  probable  that  these  and  possibly  other 
moraines  were  continuous  immediately  after  the  glacial  recession,  while 
the  Tippecanoe  drainage  basin  was  being  established.  This  would  have 
caused  a  large  irregular  area,  Including  the  area  described,  to  be  imder 
water. 

The  Second  Lake. — When  these  larger  moraines  were  exit  in  two  this 
lake  was  lowered  to  the  level  of  a  moraine,  extending  across  its  outlet  and 
nearly  parallel  to  the  Tippecanoe  River.  The  outline  ot  ihis  lake  can  be 
pretty  accurately  traced  by  the  dark  peaty  soil  and  the  sedges  which  still 
grow  in  what  was  the  shallower  part  of  it.     ^ 

The  Third  Lake. — The  erosion  of  the  outlet  tended  to  lower  the  water- 
level  of  the  lake  while  constant  deposition  of  plants  that  grew  and  died 
around  tlie  margin  tended  to  bring  the  lake  floor  nearer  the  surface. 
These  processes  eventually  resulted  in  limiting  the  lake  to  the  much  deeper 
"kettlehole"  in  the  northern  part  of  the  area  described.  The  kettlehole 
is  the  region  occupied  by  the  present  swamp. 

The  outlet  of  this  lake  was  not  through  a  nan*ow  moraine,  as  had  been 
the  outlet  of  the  lake  at  higher  levels,  but  through  a  channel  one  mile  in 
length,  whose  slope  was  very  slight. 

By  a  seiies  of  excavations  on  the  west  side  of  the  swamp  it  was 
determined  that  the  slope  of  the  sand  undet*  the  peat  for  the  first  eighty- 
two  feet,  beginning  at  the  peat  margin  was  one  in  ten;  tliat  is,  for  evei-y 


Digitized  byLjOOQlC 


214 


Fig:.  4.    Cinnamon  ferns  with  Bcale.    Spaces  —  1  fooL 


FifiT.  5.    lyncher  plnuts  <.Sarracenia  purpurea). 
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advance  of  ten  feet  toward  the  center  of  the  swamp  there  was  an  increase 
of  one  foot  In  tlie  depth  of  the  peat.  If  this  slope  continues  to  the  center, 
a  deptli  of  117  feet  would  be  attained.  The  evidence  cited  does  not  prove 
that  the  slope  is  so  uniform  nor  that  the  depth  mentioned  did  exist,  but 
approximately  such  a  deptli  is  probable. 

Here  was  a  lake  of  considerable  dei)th  surrounded  by  a  very  level 
plain  (the  older  lake  bottom),  with  an  outlet  over  a  mile  in  length,  and 
with  shores  of  slight  slope.    What  was  the  cause  of  its  extinction? 


Fiif.  6.    Drosera  intermedia. 

Description  of  tlie  Swamp  Proper  (Fig.  1). — Tlie  drainage  lines  of  the 
swamp  begin  at  the  northwest  corner  and  extend  around  near  the  mar- 
gins to  the  southeast  corner.  The  central  part  is  slightly  elevated  above 
the  remainder. 

These  facts  indicate  that  the  plants  are  more  vigorous  in  the  center 
than  nt»ar  the  margins.  This  elevated  portion  has  in  its  center  a  U- 
shaped  area  of  taniaracks  (Larix  Americana),  with  the  open  end  of  the 
U  pointing  northward.  Most  of  this  northern  opening  has  been  due  to 
artificial  disturbance.     The  primary  drainage-lines  are  on  the  east  and 
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south.  On  these  sides  the  slopes  are  more  abrupt  This  has  a  very 
marked  effect  upon  the  flora. 

The  flora  may  be  divided  into  four  regions:  (1)  The  tamarack  area, 
(2)  the  west  and  north  slope,  (3)  the  south  slope,  (4)  the  east  slope. 

The  tamarack  area  has  many  individual  plants  but  few  species.  The 
tamaracks  are  very  dense  except  in  the  southwest  part  Mingled  with 
these  are  poison  sumachs  (Rhus  venenata),  dwarf  birch  (Betula  Americana) 
and  huckleberry  (Gaylussacia  resinosa).  The  ground  is  covered  with 
sphagnum,  much  of  which  is  arranged  in  its  characteristic  hassocks. 
(Fig.  2.)  Growing  from  among  these  hassocks  and  probably  assisting 
in  forming  them  are  ferns  (Osmunda  cinnamomea),  Figs.  3  and  4.  Near 
the  margin  this  fern  is  replaced  by  the  Royal  fern  (O.  regalis).  Mingled 
with  the  sphagnum  are  pitcher  plants  (Sarracenia  purpurea)  (Fig.  5)  and 
Drosera  (Fig.  6).  D.  intermedia  being  the  most  abundant  in  the  southern 
partion  and  D.  rotundifolia  in  the  northern  part.  As  the  dryer  marginal 
regions  are  approached  sphagnum  is  replaced  by  such  mosses  as  Poly- 
trichium,  Leucobryum  and  Dicranum.  In  the  slightly  shaded  portion  two 
species  of  orchids  were  found  (Calapogon  pulchllla,  and  Cyprlpedlum 
spectabile). 

In  the  eastern  part  the  boles  of  the  tamaracks  were  covered  with 
Parmelia,  but  in  the  southern  and  western  part  these  were  replaced  with 
Cetraria  aleurites  and  Usnea  barbata  of  such  vigorous  growth  that  they 
often  cover  the  branches  to  their  tips  and  envelope  the  chlorophyl  tissue 
(Fig.  7).  Coincident  with  this  Is  the  death  of  the  tamarack,  but  whether 
there  Is  a  cause  and  effect  relation  between  these  phenomena  and,  If  such 
a  relation  exists,  which  is  cause  and  which  effect  has  not  been  determined. 

Under  this  growth  excavations  showed  that  there  was  a  great  depth 
of  pure  peat.  Many  of  the  plants  composing  this  peat  were  well  pre- 
served. It  was  possible  to  identify  some  of  them  as  being  of  the  same 
species  as  some  of  the  living  forms  now  growing  above  this  accumulated 
debris. 

The  West  Side. — At  the  south  end  of  the  west  side,  Is  a  rail  fence. 
Along  this  fence  has  crept  in  maples  (Aces  rubrum),  poplars  (Populus 
tremuloides),  and  a  few  elms  (Ulmus  Americana).  This  fence,  as  all 
artificial  things  seem  to  do,  disturbed  the  natural  sequence  of  plants.  As 
a  result  of  this  disturbance,  just  north  of  it  occurs  a  great  variety  of 
.plant  life,  which,  as  one  passes  to  the  north.  Is  differentiated  Into  three 
well  defined  zones  (Fig.  8).    The  Inner  is  dominated  by  the  poison  sumach 
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(lihvm  venenataK  the  second  by  blue  flag  (Iris  verHieolor)  and  the  third  by 
sedges.  The  Khns  belt  contains  a  very  little  sphagnum,  a  few  pitcher 
plants,  and  some  droseras.  These  are  plainly  remnants  of  a  condition 
similar  to  that  which  mainluins  at  present  in  the  tamarack  area.  Besides 
these  there  are  sedges  (Ki'iophorum  Vlrginianum),  swamp  l)ellflower  (Cam- 
panula aparionoides),  and  a  few  mints  (Mentha  Canadensis,  and  Lycopus 
sinuatus). 

The  Iris  Zone. — The  blue  flag  (Iris  versicolor)  gives  the  color  to  this 
zone,  but  there  are  nearly  as  many  individuals  of  marsh  shield  fern 
(Asplenium  theln>teris)  and  Iwnset  (Eupatorium  perfoliatum)  as  of  Iris. 
These  were  tlie  predomhiant  plants.  Imt  there  appeared  a  smaller  number 
of  goldenrmls  (Solidago  Canadensis),  meadow  sweet  (Splrea  sallcifolla), 
trow-weed  (Vernonia  Xoveboracenous).  liorse-mint  (Monardo  fistuiosa) 
agrimony  (.Vgi-imonla  pariflora),  and  vervain  (Verl>ena  hastata).  The 
mints  and  (^omjiosites  seem  to  be  the  most  prominent  among  the  fore- 
runners of  mesophytic  life.  Outside  this  was  a  fragment  of  a  sedge  belt. 
This  contained  coarse  sedges  and  gi-asses  (Sciri)us  atrovirens  S.  microcar- 
pus,  S.  cyperinus,  Panicum  Crus-galli)  and  a  few  comi)Osites. 

The  north  side  (Fig.  0)  is  like  the  west  except  that  there  is  no  sedge 
zone,  the  Iris  of  the  east  end  is  replaced  by  calamus  (Acorus  calamusK 
and  the  Rhxis  almost  disappears  as  the  eastern  extremity  is  approached. 
Tvro  species,  however,  should  be  noted.  On  the  inside  of  the  Rhus  zone 
two  lndi^iduals  of  thistle  (Cnlcus  lanceolatus)  were  found.  These  are. 
as  it  were,  the  extreme  advance  guards  of  xerophytic  conditions.  'About 
the  center  of  this  zone,  several  individuals  of  Saglttaria  (Sagittaria  vari- 
abilis) in  a  healthy  condition  were  found.  So  far  as  I  am  able  to  dis- 
cover, tills  plant  is  never  introduced  except  in  water.  This  means  that 
this  plant  has  been  able  to  survive  the  changing  conditions  from  lake 
margin  to  Rhus  belt  by  gradual  adaptations.  These  plants  were  mucii 
smaller  and  contained  less  chlorophyl  than  plants  of  the  same  species 
growing  in  water  at  the  same  latitude. 

The  South  Side. — The  south  side  contains  one  of  the  primary  drain- 
age lines.  Along  this  an  open  ditch  ha-;  I  een  dug.  Tlie  willows  (Salix 
nigra.  S.  alba,  S.  discolor,  S.  trisils.  T  Hicida,  S.  cordata)  follow  the  ditch 
throughout  its  entire  length.  Near  the  t-ast  end  the  roses  (Rosa  Carolina) 
form  a  belt  reaching  from  the  deciduous  forest  trees  on  the  south  to  the 
tamaracks  on  the  north.  North  of  the  ditch  they  follow  the  ditch  to  its 
we.stern  extremity,  but  the  zone  becomes  narrower.     Toward  the  west  a 
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zone  of  Iris  occurs  on  each  side  of  the  willows.  Wherever  Rosa  occurs 
Spirea  abounds.  Spirea  tomentosa  on  the  east  side  and  Spirea  sallcifolia 
on  the  south  side.  Along  the  damper  parts  of  this  area  grow  Polygonum 
sagittatum,  P.  parvifolium,  P.  hydroplperoides,  Epilobum  strlctum.  Plant- 
ago  pusilla,  Galium  trifida,  Panthorum  sedoides,  and  Allsma  plantago. 
There  is  a  fine  carpet  of  false  purslane  (Ludwigla  palustris)  over  the  entire 
area. 

The  ditch  itself  contains  water  only  in  times  of  flood.  Notwithstand- 
ing this  it  is  almost  covered  with  floating  forms  of  liverworts  (Riccla 
finitans,  Ricciocarpus  natans).  Yellow  wated  lilies  (Nuphur  advena) 
grow  in  It  for  more  than  half  its  length. 

At  the  west  end,  there  is  a  sort  of  bay  that  has  recently  been  fairly 
well  drained.  This  has  resulted  in  the  introduction  of  a  great  variety 
of  species.  Most  of  j:hose  found  further  east  along  this  side  persist. 
In  addition  occur:  Eupatorium  perfoliatum,  purpureum,  Hellanthus  an- 
nuus.  Solidago  Canadensis,  Bidens  chrysanthenroides,  Pycnantheum  lan- 
ceolatum,  Mentha  Canadensis,  Lycopus  sinuatus,  Virglnicus,  Potentilla 
argentea,  P.  parviflora,  and  Verbena  hastata.  It  is  a  fine  example  of  con- 
fusion of  species  during  a  change  of  conditions. 

The  East  Slope  (Fig.  10). — On  the  east  side  there  is  a  row  of  willows 
near  the  margin.  Inside  this  there  is  a  broad  zone  of  roses  (Rosa  Caro- 
lina), in  which  is  mingled  poplars  (Populus  tremuloldes),  swamp  oaks 
(Quercus  tinctoria),  and  elms  (Ulmus  Americana). 

General  Remarks  and  Conclusions. 

First. — On  account  of  the  great  depth  of  the  peat  and  the  slope  of 
the  underlying  sand  we  may  conclude  that  this  swamp  was  a  lake  which 
has  been  filled  with  vegetation,  and  that  the  process  still  continues. 

Second. — That  in  recent  years  the  growth  has  been  most  rapid  in  the 
center  of  the  swamp,  thus  elevating  it  and  forcing  the  drainage  lines  to 
the  margins.  This  was  made  possible  through  the  inhibition  of  the  proc- 
esses of  decay  so  often  noted  in  sphagnum  swamps. 

Third. — The  fact,  that  there  are  no  peaty  remains  on  the  level  plain 
surrounding  the  present  swamp,  indicates  that  the  first  lake  was  a  very 
ephemeral  one.  When  a  topographic  form  exists  for  a  short  time  its 
effect  upon  the  fiora  is  so  slight  that  an  interruption  may  be  caused  in  the 
usual  succession  of  plant  life.  An  excellent  Illustration  of  this  fact  has 
been  observed  in  connection  with  these  studies  in  the  case  of  Little  Eagle 
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Lake,  Kosciusko  County,  Indiana.  Here  tlie  lalce  level  has  been  lowered 
so  rapidly  that  a  meadow  is  developing  without  the  usual  Intervening 
marginal  swamp  life. 

Fourth. — Two  additional  comparative  notes  should  be  added.  At 
the  west  end  of  Turkey  Lake  is  a  kettlehole  which  exhibits  the  early 
stages  of  the  process.  In  parts  the  lake  has  been  filled  to  the  surface 
with  plant  remains.  In  some  places  the  advance  into  deeper  water  is 
lieing  made  alonjj  the  surface,  so  that  a  shelf  of  plant  life  exists  with 


Fig.  11.    Kettlehole  north  of  Eagle  Lalce. 

very  little  beneath  it  except  ve|j:etable  debris  and  wafer.  The  plant 
which  contributes  most  to  this  is  swamp  loosestrife  (I)ecodon  verticil- 
latus).  It  is  soon  assisted  by  sedjres  and  willows,  so  that  the  zone  which 
contains  Decodon  only  is  very  narrow. 

North  of  E'ajfle  Lake  is  another  kettlehole  (Fig.  11),  which  exhibits 
the  latter  part  of  the  process.  The  circular  flat  basin  filled  with  peat 
and  surrounded  by  moraines  indicates  clearly  its  origin.  The  water 
content  of  tlie  soil  would  indicate  mesopliytic  conditions.  However  the 
central  part  of  this  area  is  occupied  by  tamaracks.  Tliis  affirms  the  prop- 
osition of  Cowles  that  the  change  in  topograpliy  may  outstrip  the  co-ordi- 
nate modifications  of  plant  societies. 
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Many  more  comparative  studies  will  be  required  before  each  step  in 
the  process  can  be  described  in  detail.  All  the  conditions  necessary  for 
the  formation  of  a  tamarack  swamp  can  not  now  be  stated,  although  two 
are  apparent  (1)  a  relatively  deep  lake;  (2)  the  destruction  of  this  lake  by 
plant  deposition,  for  this  alone  can  produce  the  proper  substratum  for 
the  introduction  of  the  tamarack. 

A  list  of  the  orders  of  plants  and  the  species  in  each  found  in  the 
Leesburg  Swamp: 

1.  NYMPHiEACE^. 

Nuphar  advena. 

2.  Sarraceniace^. 

Sarracenia  purpurea, 

3.  GeraniacBwS. 

Impaliens  hiflora. 

4.  Ilicinb^. 

Ilex  moniicola, 

6.    Sapindaoe^. 
Acer  ruhrum, 

6.  Anacardiaoe^. 

Rhus  venenata, 

7.  Rosacea. 

Spirea  salicifolia,  S.  tomeniosa,  Rosa  Carolina,  Polenlilla  Canadensis^  P. 
argentea,  Rubus  hispidus,  Agrimonia  parviflora,  Prunus  Americana^ 
Pyrus  coronaria, 

8.  Crassulace^. 

PenUiorum  sedoides, 

9.  Droserace^. 

Drosern  rotundifolia,  D.  intermedia, 

10.  Onagrace^. 

Epilohium  strictnm, 

11.  CJORNACEJE. 

Cornus  Canadensis,  C.  Horida,   C,  sericea,  C.  stolonifera,  C,  panieulata^ 

Nyssa  sylvaiica. 
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12.  Capuioouace^. 

Viburnum  prumfoliam,  Sambucus  Canadensis. 

13.  RUBIAOE^. 

Galium  trijida,  Ctphalanthus  occidenialis. 

14.  COMPOSITAE. 

I  ernonia  noreboracensis,  HeliarUhus  annuus,  Solidago  Canadensis,  Bidens 
cJirysanlhemoides,  Eupatorium  perfoliaium^  E,  purpuream,  Cnicus 
lanceolatum. 

15.  LOBELIAOE^. 

Lobelia  cardincUis. 

16.  Oampanulace^. 

Campanula  ajnirinoides. 

17.  Ericace^. 

^    Gaylussacia  resinosa,  Vaccinium  macrocarpum. 

18.  Verbenace^. 

Verbena  hasUtta, 

19.  Labiate. 

Scutellaria  gulriculata,    Monarda   fishdosa,    Pycnanthemum    Virginiana, 
Mentha  Canadensis,  Lycopus  Americanaf  L,  virginicus, 

20.  Plantaginaoe^. 

Plantago  elongata, 

21.  Polygon  aoe^. 

Polygonum  sagiUatum,  P,  hydropiperoides,  P.  arifolium 

22.  Laurace^. 

Sassafras  officinale. 

23.  Utrioaoe^. 

Ulmus  Americana. 

24.  JUGLANDACEJE. 

Carya  alba,  C.  microcarpa 

26.     Oulpulifer^. 

Qiicrcus  alba,  Q.  macrocarfHi,  Q.  bicolor,  Q.  rtd>ra,  Q.  tinctorial  Q.  palus- 
tris,  Q.  imhrivaria,  Q  ilicifoliUf  Betula  pumila,  Corylus  Americana. 

16— A.  OF  SCIKNCK, 
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26.  Salicaoe^. 

SaUx  amygddloides,  S,  all  hi,  S.  di»color,  S.  nigra,  S,  trinUa,  8,  ro9trata, 
S.  Itwida,  S,  cordata,  S,  humilis,  S.  longifolia,  Popului  tremidoide*, 
P,  grandiderWUa, 

27.  OONIFBR^. 

Laric  americana. 

28.  Iridaob^. 

/m  versicolor. 

29.  Araoe^. 

Acorvs  calamus, 

30.  AUSHAOE^. 

.  Alisma  pUintago,  SagiUaria  variabUis. 

31.  Oypbraok^. 

Scirpm  alrovirena,  S.  microcarpus,  S,  cyperinus,  Eriophorum  V^rginianum. 

32.  Gramin^. 

Panicus  Orus-Oalli. 
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NOTK  ON  THE' RbCURRBNCB  OF  BrOOD  V  OP   TiBICBN*    SbPTBNDBCIM 
IN   PORTBR  CoUNtY,   INDIANA,   DuRIKG   1905. 


By  Walter  L.  Hahn. 


In  the  Proceedings  of  this  Academy  for  1898  (p.  225-6),  F.  M.  Webster, 
writing  of  the  three  broods  of  Cicada  septendecim  found  in  Indiana  says: 
"Brood  V  covers  only  the  area  over  which  Bi*ood  XXII  did  not  occur  and 
does  not,  so  far  as  I  was  able  to  learn,  overlap  that  brood.  It  covers  a 
small  portion  of  I-#aporte  County  and  the  greater  portion  of  Porter  and 
L^ke  counties,  and  will  reappear  next  in  1905."  That  his  prediction  was 
fulfilled  the  past  summer,  I  am  able  to  testify,  for  although  I  was  not  in 
this  region  during  **cicada  time'*  the  evidences  of  their  work  were  still 
abundant  in  the  latter  part  of  August,  when  I  visite<l  southern  Porter 
County. 

I  am  unable  to  define  the  limits  of  the  brood,  bxit  saw  the  indications 
of  its  presence  about  Boone  Grove  and  south  of  that  village  in  the  vicin- 
ity of  Aylesworth  switch,  to  within  about  a  mile  of  the  Kanicakee  River. 

The  effect  of  their  work  was  most  noticeable  on  the  red  oak  trees, 
whose  leaves  were  everywhere  withered  and  brown  to  such  a  degree  as 
to  be  easily  seen  at  the  distance  of  a  mile  or  more.  However,  other  trees 
had  also  been  stung  and  were  less  noticeable  only  because  their  leaves 
had  fallen  and  new  ones  had  been  put  forth.  The  drie<l  bodies  and  wings 
of  the  insects  were  everywhere  abundant  in  the  woods,  so  that  there 
could  be  no  doubt  as  to  what  had  done  this  work,  even  had  I  not  had  the 
testimony  of  farmers  living  in  the  vicinity. 


>Tibioen,  Latreille,  Fan!.  Nat.,  p.  426, 1825. 
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